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^ ■ The. Commission is charged with thd collection, analysis and dissemination 

of reliable information pertaining to the manpower resources of the United States m 
the fields of science, engineering and technology.; promotion o^^^e -best poss^b e_ 
programs of education and training of potential scientists, engineers ^d technicians, 
and development of policies of utilization of scientific, e^gineermg and technological 
manpower by educational institutions', industry and government for optimum benefit to 
the natioir. * ' : ^ . . •. 
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American. Association for the Advancement of Science , ^ , ■ 
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• ■ ' ' ^ , 

TH^ "manpower /VNALYSIS and' PLANNING SOCIETY; OF. WASH INGTON; D. C. --^ . • ■ 

. ^ . ^The" Manpower Analysis'and Planning Sociel^ is.^n c^rgani zatiw' of .manpow^ 
professionals devoted to the advancement of-concepts, methods and systems- for the 
generation of demand/supply assessments and other analytic infoij-mat-ion that wil.J . 

•facilitate decision-making (a,t national ^regional and organizational levels) 
concerning policies and programs for'the development and utilization of human resources 

Founded in 196&, MAP's purposes include: improving the art andUxpandthg 
trfe application of Manpower Analysis and PI ann.ing; ' fostering an fnterchande Jt ;i<^eas 
- and information among rts members; advocating and presenting positions to toublic and. ^ 
private organizations on" manpower issues? increasing the skills of manpower ^ • 
practitibners through the development and promotion, of educational activities; and 
promoting high ethical and .prQfessional standards- for manpower practitioners.. ^ 
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. THE IMPACT O F FEDERAL PROGRAMS AND POLICIES -ON MANPOWER PLAj^NING FDR SCmiSTS 

. ■ - AND ENGINEERS. PROBLEMS AND PROGRE'SS . ^ 

' ' ' . . . ■ •■ 

- A workshop col^ducted by Scientific. Manpower Cownission and Manpower-Analysis and 

Planning Society of Washington,; D. C, on March 31 and April 1 , 1977 in Arlington, 
■ Virginia * , ■ . 

" ' . . ' INTRODUCTION ' ' - \ ■ • 

'Recognizing the peed to examine the manpower implicatforvs* of .^Droliferatino 
federal legislation /and its resulting 'regulattons^; and conderned with the increased 
expectations of woJnen and minortties in a period of slowed economic growth,' the 
Scientific Manpower Coinnission a nd the Manpower Analysis and Planning Society 
. of Washington, ^D. C. conducted a workshop to examine the impact of federal programs 
and policies on' manpower p^lann^ing for scientists and engineers. 

Some of the workshop objectives were summer ized in the opening remarks. '- ■ 

"We are gradually learning that the availability of trained 
and motivated workers, gainfully and productively employedv during 
an appropriate segjnent of their lives, depends upon a-variety bf ' 
factors. These factors, in turh, are influenced by increasingly 
pervasive^ 'programs and -pol icies /of the federal government. Seldom' 
^ are these- programs and policies viewed in their .relationships as * ' • 

. individual agencies pursue individual objectives'. It is imperative 
that those involved in analysis and planning of manpower develop 
this j)rpader picture and seek such means ePl th-is workshop totbring .' 
. it into focus." * 

'^le'do^ n'ot just concern ourselves with actuarial counting df 
positions available and positions sought. The government provides 
stimulus for new curricula, for curricular content, for predoctoral \ 
funds ^ for postdoctoral funds, and even for career or modified life 
grants. As these stimuli relate to ^certain disciplines and not -to ' ' 

.all, as they ebb and flow under the pressures* upon Congress, as ^ 
they reflect the disciplinary background or interests of program \ 
-managers, just so they impact [ipon the next generation in too frequent. • ' 
^. over-supply, under-employment and welfare. " \ ' .r 

. < "Further, there\is a notable, even alarming, increase in 

goyerrtment edicts and idirectives now prescribing how one trained 
in science ^flind/Dr engiheervng. performs his job. Individuals with \ 
no designated training or qualifications can sfletermine whether an 
•industry-t^ complying with, certain regulations, whether a laboratory 
meets requirements or whether a fee for an unusual situation-must 
tronfonn to one'estiblished* f«r the routine. The impact TTTt he 
superabundance of regulattng agencies upon the challenge and attrac- 
tiveness of the world of the professional must be recogrfized and 
countered. ' • ^ • , 

"Wejnust admit that the present largely intuitive approaches' 
bave not done so well. This workshop ^shpuld be but^one to explore 
the full range from education, tt'aintng support, retrainin'g ah(j 
continuing ^ucation efforts, minimum wages criteria for welfare^' 
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•government wages/ certification and licehsjng which, wittingl -or 
•' unwi'ttihglyj cor^tribute to 'our concern, about manpower and inhibit _ ^ 

our 'capability in' manpower .pi annirrg'." . ' • 

" • Or. -RKhard Trymbu'll; President 

. , ^ , ' Scientific Manpower' Commission' 

• "The ;legree to which 'the objectives of a national program are " _ 
achieved is prirrfari ly dependent uporv ...'the human -resoiirces avail- 
, able -to" carry it out. ... Conversely, the persona] w^ll being of eath • 
individual in the workforce is primarily dependent upon hi^s .knowing • •• 
that his abilities -are^ properly used and that he ms opportunities 
jfor further growth-. - " , , • ' ' " ' 

"Manpower'' planning technology can^contribute to ensuring that 
.....tties-e humans resources are productively used." 

Morton Ettelstein,' President : 
' ' Manpower Analysis, and Planning Society • _ 

% ... 

All segments of society- are affected by and must confront these issues 
Some oovernni&nt agencies arfe responsible for ino-lementing national legi6Tation. , 
Others Ire charged with colldfting and analyzing the, data required for adequate, 
planning and inplementatioru . . * , ' 

Educational institutions, which .both' train and employ scientists and 
eaqineers, are often assisted' and. sometimes hobbled by government programs and . . 
pol cies. Employers, both public and private, must adjust t^ changes requr^d 
by government^egulations as they plan Snd c?rry out .their ^"ponsibil ties .to 
students, employees and stockholders. FinalTy, ^"dividual .scientists ^d engi- 
neers and a concerned public have a stake- in manpower planning as it at^emptt 
to insure adequ'^te supplies of trained scientists •^JS^^"/^^:^,/;^,,^^^"^,/"' 
utilizing those who are'trained - all. within the context of other national 

interest. . • 

Thts .workshop attempted to explore the complex relationships among these . 
diver e interests, seeki'ng 'for a better understanding of, the most effective ways 
?o serve the needs of all segments of our technological Society through better . 
manpower planning. * -. - • ' ' - 

. ^ riinety six participants, including twenty five panelists carried outa 
stimulating dialogue that mixed information exchange with some differences ot 
op n on, and a hieved at .the.minumun a concentrated per.iod of interaction mo g 
Persons Voncernecj with scientific and engineering manpower in. government, industry,, 
academl and the professional societies. The workshop did not prov.ide any magical _ 
'solutions to complex problems. .It'did provide a fqrum for mutual discussion, and 
fthe exchange of information- and- ideas . 
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/ ^ ^ ' ' ' 

Both federal activities and federal^ ruVeV'aricf* VeVulatfafB'- 44?ipdot various.ly. . , ' 
on uliffterent kinds of organizatiorls and on indi'VldAl '^cien.tists and engineers. 
Threp workshop panels attempted 'to deal with this diversity in-an interrelated ^' 
manner. ' ^ . 

• Panel I incl uded* represerjtati ves of three" federal agencies responsible for ' y ^ 
carrying out specific legislative, mandates, Such as developing alternative sources 

of energy, protecting the environment, and insuring adequate health care. .Each of — 
these Organizations is concerned' wHh the deveVopment *and utilization of scientists 
and engineers as this affects; their ability to carry out their legislative mandate. 

The 'federal government impacts on both state and local government-agfencies 
ch^arged with similar project-oriented functions;-, and with the private se'ctor 
w^ch is'botb regulated by and contributory to'federa'lly legislated objectives, » • 
and adjusts its operations'accordingly. • . ' - *. « 

• Panel II included representatives of federal support agencies havfng manpower 
efwployment, utilization, regulation and education responsibilities.. The Natipna^V, 
•Science Foundation, the U.S.. Department of Labor's Bureau of L^bgr Statistics' and 
the National ^Center for Education Statistics are^ charged' with collecting and analy- 
zing statistical information on^map-power resources in science and engXneerinq, to 
provide tTie'basIs for national planning^^hd pqlidy formulatiofi. 

' , ' ' ' ' , ♦ 

Manpower^and training agencies at' the state leN^el 'represented by one 5ir;2+T 
agency in Pennsylvania, and a pilot -program operated -by a federal .ageiv:y af'the 
local. level Indicated 4Some of the gre^t diverfsity* of government impact pn indi viciuals* 

^ The severa-1 federal. fegul*atory agencies were represented the Equal Employ- , 
mervf' Opportunity Commission examinljig ttie effect of e^ffirmative action legislation 
on manpower planning. - . * 

Colleges and universities, as both producers and employers of scierrtists and' 
engineers, are liriked^with these government, agencies at every stage. ^ . • 

. Panel III considered the impact of federal programs* and pb-llcies on individual 
scientis.ts and engineers. The counseling process, particularly , as it Influences 
young woiften', and the effect of public Interest in and public, un^erstand'ing of 
science and engineering oh the. recr^ji tment» education and utilization of scientists: 
and engineers) wene viewed as a prelude to tbe nianpow^r activities of professional 
societies and unions who'act as; representatives fpr scientists and .engineers, 
Specific 'concerns were': • . ' • * . t» 
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" * . \ ' SUNMARY. RECO MMENDATIONS AT^D tQNCLUSIQNS 
^ ' — ' — — ' '■ ' TT^ 

'. I Phi-ltp P'. Nowers y - • 

Program Manager;.- ' . '• . ' ' 

. ' . Waste .Equipment Manufactures -Institute ■ . *' - V. 

. "-Summarizing. ^ workshop such as this one is always diffic-ult 'and the. results • 
rarely satisfactory. In part this" is .the result of' a format that puts a Wide - ^ 
variety of ideas, -data, and opinior>s be'fore an audience in a compressed P^ioo . . 
of time. In part it is related to the, many uses and shades' of meaning ascribed 
to the word "manpower" hy^thosewho deal With the complex phenomeRon of human, 

resource study and management. 

• ■ ' • . , , 

In spite of these inherent problems there were recurring themes in the 

■presentation^ whic+i can be sunmarized. Given the situation in the manpower, fjeld 

and the format of the program this is all the more' remarkable. 

■*» 

The first pbrt of this. 94iinmary will enumerate, in general/terms, those themes 
that most of the speakers touched upon-in their presentations. While tl?e termi- 
nology may differ from that prefer^red by 'the. speakers , the ^^eas apd cpncerns ^ 
constituted ^ significant part of their presentations Second; .brief References , 
to the specific talks 'indicate how: they, relate to the ideas P^^^^nted here. 
This section is-cursory because thfe reader may refer to the more comolete summaries 
in* the volume. Finally, some condl us ions a)id- recormendations tha,t f^owed_ 
reasonably from this revi^w'of Ijhe workshop are presented. ^^^^^ se<:tion in no 
way reflects a^coasensus of those attending- or'participating .in th.^ workshop. 
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If we. look at our own careeip'^ and^those' of our- associates /e cannot help^ 
but be struck by the extraordinary amount of flexibility which/'our h^man resource 
system not only allows but demands. A recent Labor De pa rtmen/ study cited in 
t^P W^nlt^reet Journal K2/8y77)' found that o^l-y. of men ,^ S?IoX chanqes 
with jobs in 1965 had the same ^occupation in 1970. That- is /in addition^o- changes 
in jobs, cl6se to half the labor forceactualjy entered dif/erent occupations . 
. Qver a five year period. ^ ■ ^ . • / ^ . ■ ■ ♦ 

the' implications .of such a find/ng, which experiency corroborates , ace ^ 
enormous'-for manpower planners and analyst-s. For one t^ng it/ suggests that any 
model ba^ed on fixed occupational or educational attributes 
for ctfnditions.i'n the United States j at least as f ar -aaT the 
is concerned. An exception to this ru^g might be Whenfe iTig 
fi<?ation requirements place legaT limits on en^ry to^arti 
. medicine are 'examples of this case, aAd to ^ -less-er degree 
apd^eng-ineering .' ■ . ; 

Adequacy of Conceptual and Empirical TooTs ^ ' 

Directly related to the high niobilitylof the/ TabJ forte is the fact ^hat, 
in-most ca-s'esf attempts .to count or project the/vailatle supply of labor will 

■everrtually'be confounded by the dynamic fdrces /hat c/)ntinwally IT^^fiape it .^s • 
dS ch-an-ges. This means, by definition, th/t 'the/lafor niarket is adjust g or 

•■■attempting to adjust supply and demand. It >)^o rr^a^s that p anning ap^^^^^ ■ 
designed for or assuming essential stability /in th^relevan-t labor .force wi>] 

.*face consider-abl^ frustratibn. - / 



ii wholly inappropriate 
fverall labor force , \ 

licensing gr ce-rti- 
lar fields. Law and 
some areas af. science 



•'Soroe cHDproach^s are, hov/evef, relatively well adapted to' the's^condi tions 
and it is' Important t:o identify and support ttiese efforts'.^ While it.weuld be 
'unvfi&e_to simply- abandon tfradi tional^ meLasures and definition^, >t i$ equally 
unwise potr^t^^^y to'move beyond t,hem«into anea^ that' suggest gv^eater ipromise 
for the future../ , ^ • • 

Sex and Race in^the Labor Force • ' 

^ The nation has embraced a policy of increasing, both quantit*atively afid 
qual itati veVy,* the labor forjce participation and utili^at4on,a.t 'al'l levels of. 
women and raci'al m;i nor i ties/ ^ , / 

y"his policy' has broid appeal and political s'upport. It al so,produces'^nger 
?ar among some individuals -at all levels of* responsibil ity. Changes are 
n'hg both voluntarily and under federal enforcement programs of various 
types, and these changes are seen as too slow -by some and too .rapid iby othe^s^ 

One irmiediatd impact of th.iS policy has .been to bring the manpower planning 

1rit6 the board roorn and the court room to help formulate practical program^ that^ 

will lead to the upgrading of women and minorities in the job market without un~ 

necessaf/ waste or disruption^ It is a challenging role and' one thalr^demand^ 

a de*gree of vigor, perceptiDn*and dedication'seldom required in the past. Yet, 

'it is a role that should not be evaded, because in the absence of adequa-te data, 

seTisitive guidance and realistic expectations we are likely to Snc^ up with Having 

spent, heavi ly and accomplished little. ' ^ ' 

« • 

3cope of the Presentation ^ ^ • / 

Three federal ^government agency representatives (Environmental -Protection 
Agency , 'Energy Researcl^ and De,velopment Administration, Health Resources Admin- 
istration) -discussed their experiences, with manpower planning. While each had 
widely varying 4<inds of experience and resources wijth which. to probe the su^jectri 
each -expressed a f eel \ipg that basic and important issues had- mana'fed to elude 
them'/ One sp^eakef noted that new approaches to manpower analysis were needed ^ 
due to an absence of a^fixed^ technology i'x) new fields of endeavor, ^ Anqther. * 
su'^gested that more^ attention should be paid to analyzing clata from'small samples 
rather than attempting to inventory stacks *of •skj 1 led worker;s, ^ \ 

Jwo represent^i ves of.tlje private sector discussed affiXpative action in 
employment pro^rarris and some^of the consequences of current pol 1cies .v The 
-Challenge of changing, tec'hnology (factor relationships) was presented |with some 
new analytical appr'oaches appropriate atjthe -micro level. The inadequacy of » 
'tra'di tiona? occupational w discip»l inary groupings was highlighted. 

" Two speakers presented state-level problemimexas, Pennsylvania)., At this 
level all of the diff^icul ties eaqountered on the federal . level exist and are 
further compounded by significant geographic tnobility and extremely modest 
fin^cial resource^* , better approaches apparently are^ needed. ' ^ 

F(eDorts from three federal government agencies that study the labor piarket 
(ffational Center for Education St&tistics, De!|)artment of Labor * s Educational 
Training, Admini strati ojv ^ncl its Burea&'df Labor Statistics, National' Science 
Foundation) indicate that^while much of what they dq, is of necessity tradiVionaU 
there are new ideas being developed and ^iemonstrated that show promise- \i:Meiog^ 
more attuned to the requirements of manpower decision-making. 
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■'A rei)re$entative -of the highfer' education community pointed out, the linii^s 
of «usir«/ universities ^s vehicles for federal manpower management, ^apid shifts 
in federal- policy were 'seen as disruptive at^^HOOCffessary , while ttte -continued 
linkage -between higher education and the feder»aJ governmentys ina^Uable, 

•AnEEOC representative discussed the legal" and philosophical basis of 
"affirmative action^' in the labor market: Two (Aher speakers highlighted the^ 
spefciaVproblems.of women in' scientific and engineering fields,' providing remiifd 
of the continuing need for better "and more avai labia, data and for renunciatioi> . 
in. every area of tine damaging- myths thatjiave kept women out of participation ■ 
in'the' scientific -enterprise. - » •' 

■ " • ^ . 

-Two speakers from professional -societies discussed the tenuous relationship ■ 
between profes^ionareducation agd jobs and how this affects their roles and . . 
services. A professional u#on representative noted that no one today cah expect 
the luxury of a lifetlmi job and discussed the ^eed .for aids to versatility ih , ■ 
the workplace. . ■ • . ' . _ . • , 

• •, ' ' _ Recommendations c ' ' > , . 

' ,c 1 By whatever name it is called, the al 1 -important factor of high inter- 
occupational mobility resulting, in part from continually cJj|pging productive . 
relationships and in part from highly adaptable workers neels to be moved i^o 
the analytical spotl iaht -by manpower professionals. There has been an historical 
tendency to assume -th-is factor away for the sake of coiicepti>al mode s which $eeijed.. 
reasonable and of fered the ipromise of an early payoff. Unfortunately, the models 
'.become virtually useless, for projecting the future because of thife element.. ■ 

•2 empirical 'approaches' 'are*needed that emphasize tas'ks raljher-tha^ ^ 

- occupational ' titles, programs rather tha.n educational -histories . Sot* elements 
of the^NSF Manpower Characteristics System take this approach and thes^ should 
be recognized and used. One speaker noted the need for activity analysis in 
industry in' recognition of^-the fact that r>ear)|. everyone "makes. th6ir oWn job.. 

, ~ ' • ' # 

There are challefiges 'in developing adequate tools to meet this need. To 
become too theoretical is to risk puttifig oneself into, the position that any 
measurement at all is impossible. " On the other han^ labor if allocated in the 
United States by a market, ^al be.it an imperfect one, and every attempt should be 
made to incorporate this.f^ct into empiricaT work rather that^ assuming it away. ^ 

3, The full* integra1>ion of women and minorities into the American labor 
market'and specifically into science and engineering can'be done- only with the. 
active cooperation of the manpower c(3rrmunity . -Cosj^ errors and miscalculations 
/€in%e avoided by timely and wel 1 -executed studies -made on the basis of, existing 
•[And new data and on changing time-worn assumptioris which no longer apply, lo 
. Iftbink that such 'an ambitious and deep'change can Occur efficiently on the basis 
•of • legal- action alone i^unreal istic . 



/ 



Conclusion 



/ 



- The intent' of this workshop was'to concentrate on the .impact of federal 
'reaulations and activities on the supply and utilization of scientists and , 
engineers. Federal invo;^vement in 'the scientific and engineering labor market 
'is substantial and virtually permanent.' The^ federal government has spent both 



mdnfty--aild effort on monitoring and influencing th^ numbers* and the utilizd*tfrfn 
techhically skilled American^. . * v • 



The ^Qmber of^sfjeakers ajid'tlre^ir bjr>ad intsrests^attest tjo the^ degree to 
'which the government '\ influence i^- pres'eht in the scienti^f ic ^nd Gngrneering- 
labor Market: A basic message of tbe' woVjcshop was %hat\the skills of :the man- 
power analyst can and should ^be iJ5ed^:6 ins^^i/re that government actioSi^ 
neither overbearing nor^-c'Ounterpr.odiactiveV^^ Manpow&rUprofessionals cw prqbabl 
best realize that, goal by*d^^el.(3^^ing^^€tte^^ apd po-lic^ * 

aU^natiyes' so that our m))st Impo^^tateft'Hsources , \he human tDns'si are not 
misused. * . . : • \ ' ^ . * 
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PANEL \ . ** 



/«:tivjties 



Al»tQAj|RNS OF ORGANIZATIONS WITH ^DIRECT 



" ; RESPON SIBILITIES FOR-IMPLZMEmiNG NATIONAL LEGISLATION . ' - ' ' . 

Specific concerns addressed' by this panelwere: . , . ^ ' - 

ilpwdologl^^ ond^y^tQjnb iofi diitoMiiYiLnQ rtrnipo^Vi and tAohung nz(idh\ ^ 
KzlatLvz to 4upp£(/. . , \ ' ' ' ' * „ . ' * 

* • RtlaUo^Up^ iJoUh othvU lyuAQ^lQninQ.zduiCiaZwn and tnxUvunQ pn.OQ^ ^ ^ 
mz^ nzzd^, ^pec^coteT ^ "^^1/ pznX^n to lncAza^l^^Z'p(VuUcA.pa^on d mmzn . 
and minofvctiu • ' ' ^ ' * - 
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• Coyu^ldtKjoUon^^lmpoJi^zd by aiil^mUvz action 'Ugli^ 

' • * ' ' • ^ ; V INTRODUCTION - 'PANEL I • ^- ; . - ^ . 

' , r 'Michael Crowley . \ ' ^ ' ' 

V . '-Staff Associa,te\ 'Manpower Section ^ ^ 

Division, of Science Reso^cces Studt^s' - ^ ' • • 

: , . , • . National 6cience Foundation ^ 

In 197$, the Labor Department published the results of a study fUnded by the- - 
National Science FoQndation which stated that^- ' ' * %- 

" "The repercussions of go\^ernnient "action- and' policies are/ ' ^ 
far reaching and exceedingly complex. Many YederaV programs * ' ^ 
are. developed without- any cons^ideration or asses^Therrt' of the ^ • / 
consequences Of their^ operation on the manpower resources of thej 
country.' afi^hile such an assessment^ perhaps would hot soNe ^ 
any confticTO in viilues or in priorities inherent in th# opera- . " • 
tion of 'iifferent>.programs, it -would* assist in th? decision- 
making process."* ^ ^ * , ^ . 

..5>J^^ changed. since th-at report was issued? Do Governme^nt agencies • • 

anf^pl^i^ate- organizations assess the manpower imijlicatioD of natit)nal Vegis- ' ^ 
Tation.and Federal policies? * • ' ' - , 

Oyr first 'panel centers around.the^ activities and concerns of organizations - 
public and private - with direct responsibilities' for implementing national * legis- 
lation. By "d'irect responsibi-li ties' for implementing nationarieflis]di(^tpn" we 
mean those Government ^agenci.e^ responsible for' carry^ng^'out -specific m&ndates such 
as developing 'alternative screes of energy, protecting the environment, insuring 
adequate health care, -and req&^ring equal opportiini ty for employment. In carrying 
out theMr leg.TsUtive mandates, the Federal afgencies impact on s*ate and local 
governmogk arid on the^pfivate sector since the federal goverjiment freqilently ujes 
pri^rate rfrffis.,' noiiprofif institutio»^s, and state incTlocal governments .as the /p'rin- 
cipal channels for carrying' out required activi ties , Tor because thie legislation, 
such as requirements, for clean air and affirmative action,- may directly affect a, 
firm or age/icy^^jHgjthods of operation. ' ^ . ' . ' 

^^^"^ 7~ ' '--mr .* ' ' . - 

* Impact of Federal Pollutioh'Control and Abatement Expenditures on Manpower 
^ Requirements. , Bulletin 1836, U:S. Department^ of Labor, Bureau.of Labor Statistics, 
• 1975. . . • » _ ' > ^ 



CURRENT- STATUS OF MAWfOWER PLANNING AT THE ENVIRONME-rfTAL PROTECTION AGENCY 

■ 1 • ^, , 

' , ' , * j. Donald Cook ^. , . 

Acting^ DirectoV of EducaUon 
Manpov{er £^nd Training i^ff - y 

. * .-Environmental Protectiorf Agency 



The Environmental Protection "Agency employs a' hi§h proportion of m^id-level 
sciJltists' and engineers - about 60% of total EPA ^employment ,of 10*,000, In ' 
.^^irect pollution control , 700,000 persons areVorking nationwide including those 
^Pin state ar^d, local governmettts. Skill needs are critical in toxicology for 
'problems in-waste water and"integrated pest managemerit 

Pfograms to correct manpower shortages sKould include^: 

; 1. Trying to' get graduates ^^to work in the publ ic> sec-tor through sucK 
inducements a*^ forgiveable loans; ^ ' ^ w 

*' , * . % • - 

2: -Joining manpower and training activities with research grants; 

^ 3, Increasing the-dmciunt'of Qo-oping; and 

4. Seeking expert consulting adyice^to provide short-term technical skills/ 

A -significant problem is how to get political skills to scienti-s^ and engineers 
so 'that everybody involved can agree on p6l icy -mating and execution, 

*■ " MANPOWER ASSESSMENT IN A MISSlf)N AGENCY 
/ . ' • (THE RECENT ERDA EXPERIENCE) 

• f 

p # * 

* . ^ . * Norman Seltzer • . . * • 

• ' Director, Manpower Assessment Office^ 
Energy Research and Development Administration ' ^ ^ 

. The Energy Research and Development Administration (ERDA-) is a new agency 
with its mission defined in the mid-1970's. It is not only new, it is so dynami.c 
in fact, 'that 'the Manpower Assessment Office Iras, been, reorganized three times in 
one^year! - • 

• The Manpower Assessment Office (f^AO) is unique because the 1974 Energy Re- 
organization act is unique. That legislatibp charges ERDA with Insuring an*adeq-uate 
supply of Energy manpower through the collection, analysis and dissemination-of 
necessary manpower supply and demand' data. The Act aHso directs ERDA to do near 
and long-term planning and to build on; not duplicate the efforts of other public 
agencies and private organizations. This three-fold mandate^ forms the basis for 
the Manpower Assessment Office. * 

We are attempting to (jlesign systems which provide peeds assessment information, 
develop plans based on that information, and to do it all in a-xost-effecti ve 
^ fflbnner b^ using, not duplicating, existin^g resources . ^ 

A three- face te'd program a^ ERDA responds explicitly to the three parts at our 
leqislative mandate. A comprehensive information system will collect, integrate 



• andL.maintain base line da-ta on energy 'manpower ^emptoymenl and utilization. We 
will ,develop methoxiologies for near^ mid and" long -r^nge planning, as well as for \ 
fn-dfipth' assessments; and finally, develop a positive program to work systemaf>cal ly , 
with arid use data from cfther" agencies . 

.The Manpowef Assessment X)ffice' is ^rganizatiotially parallel to Education ^and 

■ Training. Both report: te^ the Office of University Programs. Manpower Assessment 

is held accountable. for identifying and documenting the needs which underpin, educa- . 
ti(M|and training policy and program decisions. MAO also interacts with the various 
, tecnnology programs regarding their current and future program planS and possiblfe_ 
ulanpower,^ constraints. - ' ' ' - • 

» 

MAO, is still young - just past its first birthday , .and' dealing,_with data 
problems centnon to all of us.^ A 1-arge part of U.S. manpower data" systems are 
rudi'ntentary for the purposes of manpower ^planning . To. compensarte we have 'con- 
ceptualized a, Comprehensive Energy Manpower Information System complete with-_ 
" acropym, "CEMIS". Unfortunately, 'names, and acronyms are not-enough. In admission ■ 
agency like.ERDA, administrators want facts, which provide a basis for policy 
decisions. - not global data. For example, they ask, "How many nuclear engineers^ 
will be needed 'for waste' management activities? Do_^we h/ive enough geologists " _ . 
- any mining engineers for exploration activities-? How, many technicians are, needed 
.fqr comijiercializirtg solar heating and cooling? Should any special' action be taken 
'-to meet these needs?" They are only marginally ioteresteci in the tradi ti.onal .data, - 
e.g., numbers of engineering enrollments qr degrees awarded, or, how many sctentists • 

work in private industry., . - ^ 

. ' ' -jk 

tfius, we are contemplating the use of yet arjother matrix (which lad its origins 
in some work at NSF several years ago). One axis categorizes energy by source: 
^gas, solar, coal and -the like. Another axir lists processing stages: exploration, ^ 
extraction, manufacturing, etc. ■ In this manner energy manpower can be categorized 
in terms of coal explorati;tn c3r extracti^or\, solar manufacturing or "development . 
In addition', MAO- can aggre'gate by industry like gas or solar and for all of energy. 
Unfortunately, for eTegant conceptualization, Ihis mixed matrix includes manpower , 
in the mature occupations of the coal industry,* as well as the completely unstruc- 
'tured biomass conversion field, with solar heating and cooling, nucle»r energy an4 
jiim rest falling somewhere in between. It will be some time before it is known 
whether these elaborate matrices produce intell i ge'itce or garbage; whether there 

■ exists a firm base far needs analysis, or. the extent' to which energy manpower infor- . 
mation can be organized as a homogeneous system. ^ '• 

'"As far as methodologies are concerned, there is an even longer way to go. Our 
chief conclusion to date is that the most sophisticated foreqasti ng -methodologies 
, appear to have limited utility for our present purposes. Econometric models require . 
larg» cells of information and fixed factor relationships. /In iflany of the newer 
■ ^ energy afeas , on the other hand, most industries , "have few firms, small complements 
of employees, little or no fixed technology, and rpa^gnum magnitudes of changes in 
scale ov&»; short periods of t.ime. ^ 

" ' Although we are dealing with a post-spa^e. industry , the ironic fact is that 
we are forced to ^^se the o^d methods. We're back to regressions, .time series and 
, informed guesses . , - % ^ 

' . He have a little more experience with integrating data collection efforts to 
avoid duplicatibn. Three clearly distinguishable- Sources of data exist, each with 
.i^s own set of problems and opportunities - data develof>ed by other ERDA divisions, 
data from other agencies, and cooperative venturfes-'with other agencies to develop % 
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n€!W data. ^ ^ ; 

! In most cases data/ollected by^ther ERDA divisions can be used with minor • 
modlftc^tioti. Datd gathered by othef ^ageiicfes pose a variety 'of problems, most 
stetTining from the fact tji^it they are collected for, other purposes. For example," 
a sw^ey of Ph.D.'*,s in eTigtneerihg^anii" jci^ce does not specif ical ly .tab variou's' 
segfiMts of tHe energy sector.\. A, fe-sjurvey and re-anaiTysis of census^data is * 
'needia to obtain infj^rinatlon whiliti we could usq with confidence,' because there is 
a difference betyeen thq d^grw'of specif-fcity census needs, for a pQpulation count, 
and that required by manpower anj^ysi^ to specify the qualifi'cations -and* pccupa- 
tional 'attachment of members of Zhe workforce employed in special categories. • 

The most- promising a|4proacrK^ocost-effective assessmeilts involves cooperative 
endeavors t&f several agencies. 'EKWC^^^^nv^^ agencies in * 

the National 'Construction -Manpower Dem^mcTSyst^ iritehded to produce data about 
construction skilled trades requirements by n^a^ion^l , regional ,* and lox:al a^eas 
and designed to meet the sgecif ic jieeds ^qT each'*of its »onsoring agencies - TVA, 
DOL, ERDA, .and TEA. Althougti not^ compl ate ^ it is already generating some infor- 
mat-^pn . , - - • - - • * • 

^ This is where we stand now^ We have" found ^that- a legislative manpower "mandate 
is great in concept but fraughtswith problems 'in practice/" 0MB wants man'povier ^ 
assessment ^now before it w.ill authorize monies for education and training. Unfor- 
tunately, starting-up takes time; instant information doesn *t exist. ,A lot-of time 
has been spent scrambling to resi^on^d to current* pressures while developing a, long 
range Strategy. ♦ * . , ' ; , 

, ' ' * » ' " - *.^^ 

* These pressyf^es will continue*for the foreseeable future. Certainly there 
will be continued emphasis on a demonstrable needs-program-results cycle' and on 
cost-effective performance; .atrld^that meSns that we must learn to develop more 
cooperative ventures, more <:omrff9n data bases and more interactive stratl^gies. 

MANPOWER PLANNING IN" THE BUREAU OF HEALTH MANPOWER ' , 

. ' ' fioV/ard Stambler- • f^' ' 

s ^ti'sei. Manpower Arralysis Brapch 

Bufeau of Health Manpower ^ ' ^ 

U.S. Department of Health, Education and Welfare 

The Bpreau of Health Manpower administers grants and contract programs to^irovide 
'leadership in planning,* i nit latfjig, con4uctifig, coordinating and evaluating the 
nation'^V health manpower programs. It^- activities include assessing and injproving 
the quality and utilization of heal th^anpower .in education 2fnd training prtigrams; 
improving, cormiuhical^ions , and developing facilities . «r It also develops legisl aliion ,* 
and implements programs establishedkby the Congress. . It work? to^'achieve diatri- 
bution of health manpower to irisure"%ide geographic: access to .health services; 
to assess health manpower supply and retjuirements; to. develop- heal th man powei^ policy 
and proposals; to stimulate interest and facilitate recruitment;' and to cdordinate 
DHEW health manpower* programs . - « 

Its resources in FY 1977 a^e a staff of 42§ and a budget of $430 mill^ion for 
education and training. .A toJ:al of $5 bi1]i5n has been spent fcfr training since 
1965. The base legislation for health manpower is Public Law 94-484. * 
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BHM has programs -.or 1nst1 tut iotial support, for construction, capitation grants, 
primary caire residencies,' curricular improvement and other grants. ' Student assis- 
tance is provided in the form of loans and scholarships, some with repayment • . 
provisions . ' 

The Bureau collects data oa heal th manpower and makes analytical studies 
including health manpower projections. The data coll'ectiojnt is 'on a 100% ^s ample 
which is developed with the National, Center for Heafth StatistiQS, 



Tfre Bureau looks at needs as well as demand, 
native results of particular ktnds of legisl&tior 




's'1ng matrices to show alter- 
n health care. 



BHM manpower analysis and planning activities include.data developmerit on 
current supply and services, current requirements, output of educational institu- 
tions, attrition and losses,^ geographic-^l ocation and mobility. It makes supply 
and demand projections, both for individual specfial ties and area groupings such ^ 
as hospital's. It i^lentifi^s issijes, and develops input far aovernment poliJ^y. " , 
Ongoing work incl udes -data base developments in/ optometry, pharmacy, Tiursi rig ^: • 
public health hospital manpower and education/. ^ > . . 

Supply trehds;,and* prJSjections ^re based^c/n^prof iles af indivi^duals. (obtained^ 
from institutionjeil reports on grants). Data Obtained from educatfonal institutions 
includes the nayiber of graduates and the^apafeity of the insti ti>tion5 , the' location 



and specialty choice of graduates and their 
plans are examined to see how many and what 
'medical personnel. * 



Eareer plans. .Even high schoo] .career 
nnd of individuals actually become 



Mm produces background information f/r legislation/ It must conform to the, 
stated policy objectives; its cost ^impl i/ations must be considered, and the 
potential impact' on supply and demand mu^ be assessed. Appropriations will 
change programs. The Bureau musf always/look ahead to try and foresee some qf 
these changes. Programs" can change ^er/ rapidly, and data requirements change 
with them. 



MANPOWER PLANNING FOR THE TEXAS WATER q.(JALITY BOARD , 



- " * • ^ " Tom, Jackson - * • # 

Manpower Trainer, Education and Training Staff 
Water Quality Control Board, Austin, Texas 

The* Board employs 425 peopVe plus thcrse IrT district and regional offices; and 
has a budget of $200 million per year, -to build and upgrade water, quality facilities 
The Board is committed to the educatlaft and l^ralning^of human resources to attain 
environmental' objectives . It has two main activities - the bulVding of waste 
water treatjnent facilities and *p^oviding personnel to Insure wSter quality: 

A manpower planning study Is underlay to examine manpower* nequlrements" for , 
byilding treatment facil 1ties\through* construction grants. Because mahpower and 
training needs must be cotitlnuously updated ai^computeri zed manpower Information 
'system, recj^jnmei^ded by eajrlier studies, is being used.' - ' ' * -v 

Features 'of ,thl5 system concept model include three main sources of manpower 
training, deln^i^d data:, OperjatldrT anc^fMatntenance Reports from annual Inspections of 
wastewater treatment facilitie?; IDHR Certification File containing. data on the 
charac£,er^tics of certified wa^er and wastewat'er^personnel; and Construction- 
Grant Files whl'ch provide data concerning* ^Idditlonal manpower needed by new or 
expanded wastev(a^r facilities. r ' ^ . 

- frcfm these source data, analyses can be made to produce estimalEes of curret|t, 
^actual and recommehde<l employment, future eipployment levels, new hires and trans- * 
fers, training loads*, and manpower probl-ems. , 

Procedures for' obtciining Information concernl^ng training delivery are nit 
cprrently ^VQllable but can be developed. With consideration of manpower/training 
-demand and Supply, cind%anpOWer problems, spec?-1fic training prograitis can be planned 
anid -procedures can be established to. obtain irjfonmatlon com:5nning the results of 
the training programs /.jpelatiVe to what was planned.' * 

Project ta'sks Include establishing the praject organization (administration, 
provision of analytical^ and consulting service), and establishing liaison with 
Texas age^c1es/o>gan1z4(t1ons . havinq manpower/training respofisiblLities . 

A r^'qutremeots analysis will determine the infofmatlon needs of the Board and 
other Te)^ as manpower agencies/organizatlons'. Input analysis will Identify all 
sources antl forms of data c1tyed,1n the systems 'concept which .are needed to produce 
the ogtput requirements. Resour(je analysis will identify the>e^ources necessary 
to .support the requirements *al ready identified, and >a final repprt will synthesize 
'data gathered in^^evious tasks and summarize system capabilities, processes^ and 
putputs. ^ , . * ^ ^ ' ^ 

specific outputs would be directed toward definition of workloads and wark 
methods; development- of planning criteria in the form of occupation definitions, 
staffing guides and^workrtime factors; de/aJjopment of an"^ organizational staffing 
p1an;^ assessmerit^of current manpower supply; determination of recruitmeht and trans- 
fer .actions^necessary M fulfil] staffing plans; identification of t/aining ne4ds; 
and identif icatign olF manpower problems. ' • ^ ' 

The evaluation, report will describe the approach and ^the resources required^ 
identify immediate apd future '^benefitf and sugges^ Refinement of the methodology. 
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^EXHIBIT '!'»■-.. . ' . 

APPROACH FOR DEJERIVJININGTHANROWER^ REQUlkEMENTS' 
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; . - • * - MANPOWER PLANNING IN INDUSTRY ^ , ' 

• # • 

' • " :y' ^ ' Herman Finkbeiner , " , t, 

. ^ . ' Manager of Employer Reljition^ _ ^ j ^ 

: , General Eliectric Company 

* \ . ' . ' . ' • ^ ' 

* We need a ipacro to micro transition^ for manpower planning ,a's we.con>iert froni . 
affirmative action' type programs concerned with Tefnale and minority groups to' thos.e 
concerned with ;the.Tieeds of all indi v-idual s . . * . ^ . . . 

. ' '-^ ' < \ . * • . ' 

V The Civil Rights Act ofJ964;led to 'cla^s actions and to individual' cases . 
During recent years, the kinds of suits have changed-. toward individual cases. ^ • 

, ^ '-To bring about equal ^opportunity, legislative action was requiredt, but its 
success .so far is dubio^js. There is a long way to go. ' ' 

j$ ' Some of the suits show how the actions have changed. ^ McOonnell-Do.uglas vs. 

Green raises. tHe question of^'a Selection process for. jobs. Griggs vs. Duke Power > 
c^uesfioned- diploma requirements arid tests for employment/ R obinson vs. Union .-Carbide 
concerned* jot appl ications ,* and raised questions of subjettive analysis of employees 
suet] as maturity .and aggressiveness. ' Alb'femar^T-e Paper vs . .Moody raised the question of 
EEOC criteria for appl icabilili^ of testing procedures and whether t-his involved 
individual judgmerrt.* . ' ' . ' * 

Genera.l Electric is addressing '^these -problems in terms ot recruiting^^ . 
training anid promotion of^women atid* minorities •* • ,^ ^ , ' • . 

In, the area of recruiting, quotas are sometimes operational, although they - 
afre riot' pa>t of. legal prcrcedures ^xc^pt when ordered by* the courts aft6r a- finding of 
discrimination.' Evaluation by the company will require a cHange in the rep6rts m)w 
obtained from campus recruiters so that selection can, be evaluated in terms of'torrfp^hison 
of applicants and underst-anding of why one candidate was chosen over, .others . ^ In' " 
general', there is little documentation to indica1:4"how the final • selection process occurs 

There are several types of training, and the problem J-nvolves who is chosen 
for opportunities to take the training, for'upward mobil'ity. ' 

^* *, 

'While GE has an- open promotipri system, it mu^t consider fJast practices, the 
consequences^9f providing -preference tb m'inoritifes or females in 'such a' system, or in 
not providing preferjences. Hazards exist in terms ^of s^eniorilly, fairness , 'and . ^ " 
convenience to the company. in . its pronlotion policies. " ' . 

•'^ ; •General Electric employs about 5o,000 technical people. ^ Attempting to'be. 
fair 'and convenient and to honor seniority while also working toward affirmative action * 
presents problems. However, the consequ^ces of affirmative action activities are Ibng 
term improyement and .monitoring on a'steady basis, all accompanied by a substantial' 
increase in paperworlc. /"There is some question as to the productiviti' 'of either " 
ipon_itoring or increased/record-keeping, sinfe it now takes sfx people working Tull-fime 
tb shuffle and maintain the paperwork on each 2,000 employees.. NbnetfeJess, , the social, • 
and financial cost of not carrying outJ these programs would be intolerable, v 

Jhe Civil^ Rights Act, and subsequent lagislation^ was needed^ for a varieiiv 
of reasons. This legislation^ hal? not yet accomplnshed its objective" of eliminating 
and repairing the results of discrimination. There is still a-longvay to go, and ^ 
tlie costs and- problems do not provide ea%y solutions, but the efforts must 'cX)ntinue. 
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• MANP.QWER PLANNING -FOR SCIEHTISTS AND El^INEERS IM TH E PRljffTE SECTOR ^/ 

• • , • . ' ' / James Wallier , ' . 

* * "■ Principal, Towers, Perr4n,' Forster and Crdsby,' Inc. 

' . •. . , ' ■ ^ 

•Scientific and engineering talent is a resource available on the open market, 
subject to.cempetitive pricing and supply, -as are other.scarce resources. Yet 
iff t^is area we find very' 1 ittlej analysis of»the fqrces at work or of their impact. 

•*"ParticuUVlj' from the private employer 's' perspective, the labor .supply for 
pr(Assional needs'i^ assumed to be variable and beyond influence- or control. 
Finns ne^d not.be gavernment-dependent, as contr^tors, to be concerned with 
such talent, needs. The larger employers ,- (G.E. , I.B.M., Exxon,, Gulf, Mobil; 
maaor utilities, etc. )^ ia fact, are-'not p»;imarily oriented toward government ^ 
program^. ' ~ t . ^ ' v ' " ' 

Private' employers ride with^he ecoriomic cycles, adding manpower supply in 
the'upside and cutting back m.arkedly in 4he downside. . The' 1971 -igyS^ears in the. 
aerosp.ace industry dramatize' the variability of private employer sta.fftng. ^ ■ 

F»^om the vantaqe point of a management consu\tant Specializing in corporate 
manpower* pi anhing:rtRe follq)^itg observatioi^f. aVe germane to this -discission. . •, 

~ • Corporate' manpower plans are ext'rerfiely short 'term . Aw companies project' 
matlpower needs in any meaningful way beyond one year. In high technblogy com- ^ • 
' panies that rely on project management, fix. months may be J;he longest -range 
. planning period for definitive staff ing n^eds. However-, many firms are adopting . 
more rigorous manpower planning processes, generally as part of broader strategic 
biistness planning efforts. Even where forecasts are longer rarVge., recruitment 
plans tend to be short range, hence of little use-in labor market analysis. ■ . , 

;.• Companies Ijck knowledge of externa"^ labor supply. Frankly, private employ- ^ 
^rs are -no't even' aware of the types of information available from government 

agencies. If presented with BLS data or technicaVmanpower supply/demand studies, 

most corporate manpower planners Ve at a loss. to apply it to practical needs. 

The most valyab'le information from private employer [ier^ectives is local labor 
■ mark*' data' -oil availabilities and going salary rates. These data are not avail- . 

able for professionals, and what is available (e.g., college graduates by degree 

area), .is not particularly^ meaningful. Available data must be disW^ted to . 

be^useful to businesjs; ■ • . , ' . ' ' j " 

■ • College degree special izations' are hot -ip^rticalarly. useful data. Many 
engineers and scientists assume managerial or other careers, and the speciali- 
zations are-becoming less distinct as, job requirements.. , • 

. • s ' . , ' 

• Factor.relattonships change. Work, analysis indicates that our traditional 
assumptions.-'about professional work ar-e not always, valid. Ch6mi,cal «"gi"eers and 
•chemi-sts cross fines': all are involve.d in nianagen.al , administrative, apd technical 
support work activities. The mix of activities .on a. position, and thus throughout, 
an, organization, determ^'ne the skills mix requirements. 

Technological change brings needs for re-evaluation of position and organi- 
. zational, requirements, and business staffing needs. Prmte employers have only 
recently begurt to analyze the patterns of career developSient and utilization or ^ 

2,1 • 
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scientific and technTcal talent. Perhaps we havei, a great supply ^of talent that 
is being underutilized, but priv^ite .employers don ^t recognize , or riav6 not dealjt * 
with this, ^ Of course^., affirmative action and EEO requirement^ tflippsed on private, 
employers have increased awareness ,^ sensitivity , and activity. ^ * . , . 


A trend is developing towards Jiatrix M&nagement. Popular in the s.ixties, v - ' . 
the concept is regaining favor, althrough not necessarily with the same label's. 
In R & D organizations, the concept £ffJplies to research* technical marketing, . ^ • ' 
and other parts of traditional (not. wholly project or aerospace) organizations. 
It allows'monitoring of career development, recruitment , :and staffing by fuficttoh 
'as welV as by business activity.. - ' ' 

' 4 - 


Private employers are trying to develop more' meaningful manpower plans, but ' 
the integration of private planning'wtth publ icly, provided information ancj planning 
does not yet exist, and the nefed is not' apparent tb all. 
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ACTIVITIES AND rnNr FRN.< OF iORGANIZATjONs/w/m MAr)POWER EMP LOYMENT. UTJLIZATION. AND 

: — : ed Ocation responsibiliiies ' 

'Specifid Concerns addressed by tMs panel were: ' , 



• .mporiAibUltCii LikAol lappoU and xzgalatoxy agznUu kOoXIvz to. ' ' 
Izglilativz tmd^^. ejnplo'yoM^ and tht <.ndlvA.daal. ^ . ^- • 

' • Ac^u^ei In coltzcXlng and dU^6zmincUUng dmand and iappti^ iii^^oymation. . ^ 

^ •• Unkagu M zduccuUonal 'initUvuUoni , zmploi^oM and piojaUonal a^^o<^oni> ^ 
in plcmning0a(SiUon cmd iAolnlng pfiDgfiam ^ox iclzntun and zngmzvu^. . 

^ ■-' • ■ ■ • /' - . 

Richard H. Wilcox . i , * ' 

' Chief, Arms and Transfer Division ^ J 

^ '■ U.S. Arms CofitroV & Dis-armament Agency 

, It- is tem'pting to differentiate the se-cond session frorfi. the first by _ • 
characterizing one 'as focussing on people responsible for doing something, the 
other on people, responsible for knowing. something^. But clos|| examination . 
Quickly make? it Apparent that th^ people concerned with ^f^Ted programs are 
well- aware of the necessity of good information; in several cases they operate . . 
lome rthe mostVffective data bases. Conversely, those people whose mission 
i^vio run data sj/stems turn out to be high^^ sensitive to the requirements and 
interests 'by tlieir applications - or ientetl customers.- Success requires that 
iata' analysi , ind Operations proceed jointly. Thus the second session in fact 
largely continu^ the pattern ofthe first - presentations^ by knowledgeable . . 

•ipeople doing interes1;ing things. ^ ^ • ' « ' . 

*^But in^coniidering the degree of success of these v;':^?"^ ^P^J^^^^ j'jf 
useful to reflect on what constitutes success-. In scientific and technical man 
. power matters. .<Je profess to think in terms 0/ ^ffective^utilization of highly 
educated and skilled human resources, HoWever, we may be overs mplifynng our ^ 
measures 9f this. For exam^^le, it is cotrmon to equate "underutilization with 
working in a field different fr.om that in which formal education J s received That ^ 
is, if a chemist (by degree) ts not .doing someth ng labeTled chemistry he is^ 
considered- to- be underutilized because hfe is presumably not using. h s Ward-earned 
specific shMls'and special ized- know! edg^. , But this leads ^?fvi a V' to Ah^ 
presumption. that anyone working in a new^d>scipl,ine is [^nderutili zed Were the 
scientists and engineers who created operations reseanch during World ^a"" . . . 
underutilized? How many people it. th? field of scientVfic and technical mariR^r 
tod J P ^es3 . degrees iJ ?hat subject? And if they ddn't, do t ey consider > 
th^mseWto Ee underutilized? Cro^s fertilization of-distiplines by ^leld , 
jSe?s" may be healthy both fbr" the disciplitres and for ^^^^""^P^'"^ P°"J - . 

even if the jumps resulted .involuntarily from excess, supp-ly >n originally chosen 

^isciplines.,^ ^ • ' - ' ' 

Tt^e airthors represented' in the second'sess,ion are weiraware of dilemmas , 
like this Althouqh their programs are well thought-out, they ^ re not isQiatea 
nWori towers The aesigS^ are" wel 1 tempered by experience in the co«plexities , 
■ uncertairit es, and conflicting interests^of the real world. Their paPerS' are 
well worth reading - both as. guides to Setter understanding of the qverall sutJject 
and -as sources of practical' ideas to try; . " 
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The ^yrce of the problem, of course; is that the things we want to know 
'are s^^donrthe things that we can easily measure and vice versa. Effectiveness 
of utilisation of a scientist's knowledge and talents is extremely diffiqult to 
measure directly perhaps impossible on a ]arge stale for a reasonable cost. 
Similarity between formal degree field and job -title, on the other h^nd, is rela- 
tively simple to recognize and count. Thus it is not surprising that the latter 
is often used 'as a surrogate for the- former. Whether it is a legitimate surrogate ' 
depends upon the application of the data. This difficult problem of matching 
what is reasonably measureable to what is really needed permeates the entire field 
of. scientific and technical manpower 5tudy^ analysis, and projection. Progress 
consists to a large extent in devising practical measures that correlate wel] 
with crltic^(l^ futures of useful manpower models. 
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THE ROLE 'of UNIVERSITIES IN MANPOWER PLANNING" 

Bernard V. Khoury. 
Associate Executive Secretary _ . ; • . 

. Association, of American Universities 

Intro duction" " * ^ ' ^ 

Universities pla> a major role in manpower planning for screntisfcrand 
engineer?. Their most important contribution involves the training ..and 
education of most people. who assume leadership roles not only m science and 
engineering but •inji^<,irtually every field o'f endeavor. The job outlook of today, 
which differs (narkeUly< -from that of the, last decade or two, means that a degree 
is no longer* sufficient to obtain employment for college graduates. Even 
graduate 'degree recipients in some fields face profoundly al tered. empldyment • 
pi*^pects. However, sas a college degree has -become less and less sufficient ^ 
to assurhe employwenti; the degree has also become an increasingly necessary 
condition for many positions especially in science and engineering. , 

/ . . I * » . • • 

Supply .and Demand at (Universities f 

The majoV. research universities play a role both -in generating the supply 
of trained manpower- and in employing the same kinds of individuals. On the 
supplV side virtually every scientist and engineer -receives one or nrore college 
degrees. Also on the supply" s>de the universities +iave another significant 
role which may be even more inrportant in the'long run than the training ot 
techrrical. personnel. As the impact of technology on our society grows, as j 
energy, environment and technology increasingly conflict, as new knowledge 
increases on topics such as recombinant DNA and the development of nuclear 
energy techr^ogy, it is increasingly imperative that the broad society ^)e 
better ihfor^d about the values, techniques, potentials and limits ot scieftce 
and technology. If our colleges and universities do .not respond better to . 
.this gcowingt- schism in Society tfjen technological stultification migtit be the 
catastrophic ingredient in our manpower planning efforts. 

On the demand' s^ide universities feffiploy thousands of 'scienti sts and engineers 
as faculty, res,earchers , technicians and graduate students. The use oi^ graduate 
students in our laboratories in turn increases the supply of advanced s,ORentists 
an'd enq-ineers. " This. self-replication by faculty -is one of the most difficult 
problems ^n adjusting the supp^ to respond, to reduced demands in som.e disciplines 
As long as' the university' research system, in general, induces many institutions- 
to-ei^ulate Harvard and Berkeley then faculW will continue to train graduate ^ 
students whoo'n turn aspire to faculty post?. The u/ii vers ity system is very 
slowly responding to this problem but^t without stresses and strains.. ^ 

Universities and the Federal Government 

'■' The current conditions and the .future prospects for most of dur major _ • 
universities are inextricably linked ttf-the federal qovernmeni and to its interest 
in manpower training. The fed^al government provides about .$4 billion per 
'year to 'undergraduate students in programs ranging from loans ^nd grants to 
work, social security and GI benefits. In addition to these programs, the 
federal agencie's provide major support to about one quarter of science and 
engineering graduate students including over one third of a bil ion dollars 
per year in fellowships, traineeships , and training grants Col eges and 
universities directly receive about $4.5 billion from the federal government . . 
including over ^$2 billion in supjjort of research. About two thirds of theSe . 
research funds are awarded competively to a total of about 50 universities. 

• . . ' - • f ^ 
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.^.feeled by thii federal support of institutions and of student^ the nation 
, has movted from 'a systerof elite .university education to mass higher ^(Kicati-on 
• to near universal' postsecondary educatidn. In spite of son^ minimal^ gr*owing 
^pairts and soqie signif tcant'^t.-i^es-of afiquish during, the recent leveling tn of 
*funds^and studer>ts, I do ftot "Jel-ieve that there is any restoring 'the pages of 
"the caVendarV The •nation needs its universities which in turn could nq± exist 
'in anything like j^heir current^form without federal supporjt. .One fascinating 
question is how quickly. .universities will respond to the priorities^ needs, 
programs, and statutes of the federal governtTierit and how onerous federal regu- . 
Jati'ons'will become in ai? effxirt^to influence^univ^sity action^. And through 
this inevitable tension, the niipst profound question is how well the national 
iryteres^t will be served by compromises between educational philosophy and 
federal ,Wj ecti ve.s . 



Should Universities Plan? ' * . ^ 

On the -issue of maapower planning,, or assuring a reasonable balance between^ 
js^upply and demand for scientists^and engineer's in. the future, it is simple, 
at the risk of oversimplification, to the 'point to .t|ivo extremes of the spectrum of 
attitudes about the proper function of major uni verities At one end of the 
spectrum is the view that education' and knowledge api- valuable 'for their own 
sakes and that the proper function of universities , is to incaldate timeless"^ 
values and skills'wh^h ca,n be readily adapted, after graduation, to specific 
employment ngeds. This view is more^ikely to be found in ColTege-s of Arts 
and Sciences but with some adaptati^ may also apply to professional schools. 
The other end of the spectrum Is much more utilitarian, in its perspective; at 
its extreme this attitude views the proper role^df a u"hiversity degree as 
preparation for specific employment. This philosophic dichotomy about the role 
of a university appears not only -at the -undergraduate level but can also be 
found at the doctorate level. .The distinction'manifests'- itself , for example,^ . 
in* the question of whether Rh-.D. departments shpcild deny admission to qualified 
arldrjpotivated students primarily because the job market for research scholars 
IS profoundly"depressed. " > 

I have posed tfie above distinction as the extremes of a spectrum because 
I beWeve that ther best resolution lies somewhere tn- the 'middle area. In fact 

''there is no s'ingle best .wesol ution.- ^ Institutions, and indeed individual de- 
partments, must and are more clearly articulating their own positions 'oh the 

^spectrum between broad intellectual enlightenment and specific job orientation. 
There are several health^t^^'gns to'whic+i one c^an^point: ' , . 

• K Discussions of the job market are liiore open and more available 
to prospective students, both graauate and undergraduate. 

2. Some graduate departments. routinely inform all applicants ab^out 
• ^ the job employment outlook for advancJbd degree recipients. 



3. 



4. 



Spme graduate departments are ^systematically reducing enrollments 
in response i^ot only to reduced student support funds but als6 to 
tboug^btful consideration oY the foreseeable job mar'k^t. 

Quality a^jSfessments of programs , including f look at prospectiv^e 
supply and demand fo> graduates 'a*?0 increasingly being jnitiat^;- 
some are being imposed. (New York State) while most are generated 
internally within the universi^ty. ^, * . " * ^. 
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5. Rudimer>tary progress is being made in a^jknowl edging that the ' - 
effectiveness of a graduate program cannot be evaluated without 
- firsts defining, the mission and purposes of the progrdin, often in 
terms of the target job market. . 
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Recent Federal Manpower Efforts- " 

. Now I wisl)1:o discDss br,ief ly'^tl^ree specific areas in-whith the federal 
government has tu^ned to uni vers tti 4s to generate trained manpowei;*. In each 
case federal priorities changed dr^atically shortly after' the educational ^ 
system had responded to»» tbe n'ation^l manpower objectives. , 

AWut 20 yeacs, ago* the federal government placed a high pfionty on 
greyly increasing the .number yfjeacfjlrs' at all levels from eTementary school . 
doctoral f)t*6gyam's. The educationaT^'eeds of the posVwar^baby boom and the^ 
Impact .of Sputnik on bur nat/onaT ego were ^o^of the sti-muli 'that led to 
massive growth in college a^d, uaiversity enrollments, .millions of dollars j'n 
federal fellowship and loan funds /and the establishment Vf hundreds of new ^ 
institutions of higher education. The explosive^ growth in numbers of teachers 
was fugled by a clear federal priority«^backed by^ real federal money to students ^ 
and institutions. The warnings of the late Allan Cartter about ove^production 
of Ph.D.'s were largely unHeard dilring the euphoric era of exponential growth 
irr institutional and student support. - ^ 

When the nation's appetite for more teachers was sated, the federal pro- - 
grams were reduced but not before we had overshot our need? and supply greatly 
exceeded deirand. Actual aationil needs , federal programs* to respond to those 
needs, 'and institutional abilities to* respond to federal programs were operating 
on different timing schedules. Without even considering the^jtime to. put a 
university program into place or to expand an existing program, teachers take 
at least 4 to 6 years to. train while^the federal 'government operate* on a 12 
month fiscal year. - ^ ^ ^ 

T]ie -picture for supply and demand far scientists and engineers (iiffers 
only ^som^what from that for teachers over. the past 20 years. Fellowship programs 
proliferated and then jwere abruptly terminated. Major federal experlditures 
increased ^not oniy the supply of scientists -and engineers but also the demand 
for them/ The N6F Stfence Developmeni; Program was designed to de^i^^'op uni^r-^ 
sity cen'tev^ Crf excellence in science* The program i^as cornel el^jsd and the funding 
was terminated at almost the 'same time at? federal^^research-expenditures fell,, 
dropping manpower needs. Here again a mismatch between the> timing of federal > 
programs ^nd the longer timing cycles of uni versttie.s was (i^early v\sib1e. 

. ^ p ' . ' ' " ^ ' * . 

A review of the'federal role in training of physicia'ns reveals' another 
significant issue ii^he interface between universities* and federal manpower 
programs^ niekns of major capital expenditures, ijicrea^sed* rjesearch funds,. 
and capitation c|r^nts based on^enrftllments , the federal government, aided and 
encouraged uPfiversity medical schools to expand enrftllments significantly. . r\ 
As sooTt'aVjt the joint'university-governmerit- effort^to expand 

.enrollments had succeeded, the "government decj^d that the-ma^or health cnan-* 
power problem yas »ot an unjckrsupply ^of phys^awis but rdther a. .maldistribution 
o/'^ physicians by geographic region and medfca^fcpecial ty. Sfnce the federal * 
capitation grants (or.igihSilly designed^tb' increase enrollments) i^iere still in ^ 
place, the government (speci/ically the Congress) .decided to ijjtpose'new condi- 
tions on recefpt of these c^j^tation funds , condi'tions which "were not related. 



to theii^ original purpose and conditions whtbh could have been better met by 
a^different mechanism. Proposed statutes would have forced medical schools to 

fi'.alter curricula, to adjust residency ^nd internship programs, and to-asiiire - 
somehow .that medical graduates vl^ld practice in <:ert^iin geographic^areas and 
would specialize Mn certain medical ftelds. Additionally, medical school's 
were to ble/forced to admit t^nsfer students assigned by the Secretary of HEVJ * 

^ under a. threatened loss of cTpitation funds. Although some of these objectives 
may be socially deisirable it was cle^r that .each one could have been better 
attained by a more specific federal inducement rather than a threat to withdraw 
capitation support.. For example, a federal fellowship program to support • 
transfer students woul^^ have focused on the specif ic'gbvernment concern without 
raising anguished cries about "infringement on institutional autonomy." * 

From these remarks I w'ish to disti>l several observations about federal 
manpower planning and universities: 

1.. ' Federal ■ manpower objectives can usually be best accomplished by" 
posirive indtipements such as fellowships ^d grants that are * ' . 
^ spegif icaVTy related to the federal .objectives^* 

2. When the federal objective is accomplished or changed the 
inducement or bribe shoi^ld be eliminated" rather, than using 
it to accomplish a quite different objective. 

3. The use of regulations to attain a federal obj^ive is much 
more effective if the regulatory mechanism is reinforced by 
a specific (financial) inducement rather than a t+ireat to 

, withdraw a program that the federal government Considers a 
privilege and the institution may xonsider a right.* 

4. The educational and training cycle of universities varies from 
four to ten or ^more years. Federal programs typicarlly have much 
shorter .1 ifetimes. Federal policy should behave as though it 

was aware of this difference,- ^ • ' ' 

^ '5.' Federal' poTicy should^ acknowledge' the need to maintain very strong 
universities In the.lOng run if these universities •are to 
contribute:ta solving the nation's short-term needs either for 
' trained scientists and engineelP^- or for specific research results. 



MINORITY WO^EN EMPLOYMENT PROGRAM ■ 

Howard Rosen ,;_Di sector 
.#/ Office of Research & Development 

Employment and Training Administration' 
'"^ : U. S. Department of Labc 

r The Minority Women Employment PrograiT)^(M??EP) has been funded as a demon 
stration project by the Office of Research and Development (ORD), and run by 
" the Recruitment and Training Program, with a subcontract to the University of 
Texas to undertake the research. It is showing dramatically successful results 
irwplacing unemployed and underemployed college-educated minority women in 
managerial, professional and technical, jobs. / 

By identifying well-qualified nvinority womerj/, coaching them^ to produce 
favorable interview and test results, instructiffg them in resume preparation,", 
and making- them available for job openings developed by the project, si'^nifrcant 
• penetration has been made in companies which previously had little or no 
minority female representation among their better paying jobs. 

MWEP devotes at least as much effort -to employer contact and job develop- 
ment as it does to applicant recruitment and assistance. Researchers provide ,- 
detailed information on growth industries , 'minorities and femaTe employment, 
and individual employers who are likely to have professional job openings^. _ 
Project staff ip^^tew these, employers obtaining data ort their operations, job 
openings, and ^ky"ing procedures, standards and schedules--and establish 
themselves as, reliable sources for qualifie^cl workers. ■ • * 

More than 900 womet^ave been placed thus far in occupations such ^ 
chemist, accountant, management trainee, and engineer. The project has come 
to be^egarded as a souVcq for higher caliber applicants by industry, with 
Companies^repeatedly turning to it for assistance, in hiring.** (About .65% of 
the' placements have .been in private industry; lOf in private non-profit 
organizations; and 25%'in the public' sector. ) • 

Background . • '-^ a, 

- The MWEP has its origins in the findings by Professo*? Ray Marshal Vin his 
ORD funded study, "Negro .Employment, in the\South," that well educated minority 
women were *not able%to get the professional jobs for which tKey were qucflified, 
or any other jobs even remotely comparable irt skill, pay or*status. As a result, 
ORO suggested thatkhe special techniques initiated by the Workers Defense '- 
League (renamed Recruitment and Training Program in-1972) to increase minority 
employment in construction apprenticeship be applied to minority women col.lege 
graduates. 

The MWEP was then set-up. It was initiated i^^ Atlanta in 1971, replicated 
in Houston in 1>73, and expanded in 1975 to five other major labor market areas : 
.'---B*Mas, New Orleans Tulsa/Oklahoma City, C-incirinati/Dayton , and Los Angel.es. 
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It is important to note ^ the fol "lowing-: " . ^ ,y 

" 1. MWEP placements 'have experienced striking improvement^ in occupation 
and salary.' Women whfo had been -^severeVi' underemployed ^re now working at jobS 
conjmens urate with their skilte. For example^, wofflen who had bfeen cl^erks ,^ 
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cashiers, receptionists, waitresses, and part-time secretaries are now adiditSrs, 
corporate recruiters and trainers, programmers, sales representatives, and^' 
accountants . ^ • . , 

Although some of the womea had in fact been worktng in professional 
position^ (primarily teaching) prion to MWEP placement, they were able to 
substantially increase their arinual salaries through placement in /'male- . 
orientated" jobs. One women, for example, -who had been a math teacher earning 
* $9,300 a yeat", now ^is a^management traif>ee in the accounting department of a 
coiTinunicationS company, with' an-^nnual salary of $13,800. 

On average, womejj^ placed by MWEP increased their annuaf earnings by about 
$2,000'. (The 'average .annu^al salary obtained by college-degree placements has 

' beem about $10,500,) In addition, sin'ce they are placed in positions wi*th 
upward mobility, they are likely to experi'er>ce continued income improvement. 

' Such additional earnings wilT, of cour^^^yield greater tax returnat-a^er the 
years, •/ . * . ' • 

2. About, half of* the MWEP placements had been unemplo);ed at the tifne of 
r their, application to the program.- Further, the occupations *of the MWEP place- 
ments are likely'^to. insulate them more effectively from future downturns in 
the economy. / • ' 

3. Women plaj:ed by the MWEP seem to show strong job stability.' Follow- 
up returns on a sample of placements in Atlanta indicate that more than four- 

^ fifths Qf the, women were still on the job of placement or* in a related job for 
which the MWEP placement was a stepping stone. - * ^ 

4. Breakthroughs have been made by the project. For example MWEP placed 
. (a) the first twp minority women working in a professii^nal-technical capa9ity 

with a large automofile^nanufacturer in Atlanta; (b) thk first minority woman 
auditor in a major insurance firm in Texas; (c) the firs\ black TV hostess, in ^ 
Atlanta,; and (d) the first minority professional, women employed by a Texas 
' State regulatory agency. 

NUMBER OF MWEP PLACEMENTS WITH A MAJOR IN SELECTED SCIENTIFIC AND ENGINEERINg 
FIELDS: WHETHER PLACEMENT IS ,JN A DIRECTLY RELATED SCIENTIFIC OR ENGINEERING 

TIELD OR NOT ~ 
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MAJOR FIELD ,0F STUPY 


ALL OFFICES* 


TOTAL 
PLACED 


TOWL 

DEGREED 


Astronomy 


0 


0 


Biology ' ' , .' 


g 


13 


' Chemi stry 


10 


11 


Engineering 


3 ' 


3 • 


Geology 


0- , 


0 


Math 


36 


43 


Physics ' i. 


. 2 


2 


Psychology 


28 


44 


Biochemistry . 


2 ' 




Compute)^ Progrcwiming/ 






Data Processing 


4 y 


4 


Zoology 


IV^ 


2 


General Science*. * . 


• 0 


• 2 


Health Science 


1 


1 


Physical Science' 


0 


1. 


Technical Science 


'1 


1 


Total 


^7 


129 



All offices include Atlanta-, Boston, Cincinnati 
Houston, Los Angeles, New ((jlrlean^ Tul$a. 



Dallas 



THE IMPLICATIONS OF FEDERAL POIICY 
ON STATE AND LOCAL MANPOWER BH^LOPMENT FOR HEALTH CARE ^ 

— ;; • 

^ Deanna M^chensky ^ • , - 

Director, Division of Manpower Development ^ , ^ 

, Pennsylvania Department of Health ^ 

- ^ • • - . 

U.S. expenditures for heal th .care , have grow^n to 7.2% of the Grpss- National 
Product, and the state pf Pennsylvania represents a substantial portion of those 
expenditures. Pennsylvania currently has eight medical schools plus a number of 
autonomous medical societies; and producer-more nurfes than any other state. 

I • 

A major problem is the decentralization of control with planning for health . 
^?ire needs -and resources diffused among vario^us orgaiVizations.' Professional 
licens;rng boards ar^ a^utonomous and not linke^d to public cohcernfi and are pro- 
liferating rapidly. 'There are ISO-more n%w licensing and credentialling boards 
since 1966. Departments of' education also are licensing boards; state departments , 
of health Jiandle Medicare; and the Department of Welfare handles Medicaid. Frequently, 
local l^i skills do not intersect with federal incentives. 

There are no linkages available at the federal, sta'te and local levels to 
enable coorjdinated health manpower planning, and the demands for services are un- 
determined. Althdugh health care now absorbs 7% of the Gro?s National Product , ^ 
Pennsylvania has been unable to link its educational j)lanning with emgloyment needs 
in the |i)rofessional ^sector. We e)ipect that within the next ten years, there' will 
be a decrease in physical facilities which will result in fewer entry-level jobs , ^ 
particularly for minorities and woiiien^. At the same time, new incentives bring* a 
larger supply of people ^seeking sych jobs. ^ ^ ^ 

Manpower exper;t^s should examine both^ supply ahd demand in the health care 
sector including the physical constraints" 

• 

Wages hava improved in health csg^e, so more people will be seeking jobs in 
that sector, resulting in TOre competition. A decrease in facility^ construction 
will lower demand and yet CETA, and other "legi^ation still provides incentives ^ 
far entry. ♦ , y 

Licensing is restrictive in allied health, which means that people cannot move 
across fields when demand levels change. The result of licensure has been to increase 
wage security* and, more importantly ,->eimburseiiient ability, rather than to proyide\ 
more consumer protectiorr. Federal policies on reimbursement and other areas will ^ 
.affect the outcome in the -future distribution of health care workers, but this in^ • 
fluence has not been 'appropriately considered in terms of manpower planning. 

Four .development in fiennsyl vania will affect 4'uture distribution of health care . 
manpower. These are new policies of^ certification; emphasis on primary cafre;; the ' ' 
expansion of HMO's; and th^ rapid grjowth in the number of M.D.'s. Pennsylvania ' 
exports 55^f, t^e physicians trained in the state. At the same time, it provides 
$4,500 j^r student in capitation grafits-^for medical students. No other-allied health* 
field gets so much, and nursrng does i;iot get any. The increased emphasis on these 
ctevelopments wHl strengthen i^he labor market for M.D.'s. \J i ^ . 
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T would recommend that: ^ \^ 



^ 1. Current e:^pendi tures^must be bas.ed on suppTy and demand. 

2. Linkages must be developed between financing agencies, professional ^ 
certification societies , '-and other factions of the health care ^xiel i very system. 

3. Funds 'from CETA should be geared, toward women 'and minorities. 

^ 4^. Hospitals must be* closed* or opened in\terms of^i^lth neqds . Because 
limits on hospital construction will result j'n Aob loss to union 'labor , decisions^ 
about hospit^il construction are more likely 'to Se^ made on the basis cf union demands 
^tljan on the needs of .the community for health "care . . 7 

5. A new labor mar'ket for M.D.'^s is developing and special attention must be 
given to physician-extenders. While increased use phys i ci an -extenders seems 
logical,- the qp^posite \^ Jikety^ to occur* as more M.D.'s are prod4jce*d. 

i ' • : • \ . ' , 

6. Finally, we should look at all health pare personnel together as a package, 
nether than examining supply/defljand for doctors, for nurses, etc. Federal policies 
on reimbursement for health care will aftfect the outcome and the future distribution 

.of all heialth care workers. * . 

' ' NATIONAL SClENCg^ FOUNDATION SCIENCE AND ■ ENGINEERING MANPOWER DATA 

t ... 

^ . *• ijames Brown 

Director, Manpower Characteristics Studies Group 
Division of Science Resources Studies 
National Science Foundation c 



The National Science /oundatron has ph'mary responsiblity within Governrflent 
for statistics and analysis of information on scientific and technical manpower - 
resources. It -maintains a clearinghouse af information* on the. training, supply, 
employment, and util izatiorKof scientific and technical personnel and in other, ways 
. acts as a "focal ^j^ncy" forX^he development, ccrordination, and analysis of statis- 
tital information r^atingyto/personnel tn these occupations. 

' #ie respOnsitfi >ity for discharging this mandate has been given to the Division' 
of Science Resources Studies. Within this org^anization^l 'structure, the Manpower 
Studies Section carries out a program of manpower Studips to provide tt^e factual* 

*^nfo^mation essentiaVfor the measurement of the trainirta a'nd deploymerit of scientists 
and engineers. To achieve* this goal the three major progKams* of the Section are focused 
upon data concerning the educational develDp/!ien| of scientists and engineers, the 

-•characteristics of the existing pool of scientist^ and engi^neers, and their utilj-* 

* zation in various sectors'^of the economy. 

To mpnitdr t^le flow of jnanpower into science and engineering, data from the 
National Cei><pr for Education Statistics arejjsed along with the other information 
collected by the Foundation including the Doctorate Awards Survey, This survey is 
parried out by the Nat^ional Academy of ScieYices with, support from the Foundation,. 
Nationa] Institutes of Health, Office of Education, and the Endowment for the 
Humanities and provides^ one of the basic inputs to the Foundation's model which permits 
estimates to be made concerning the supply and utilization of science and engineering 
•doctorates. • ^ J; ^ ^ 
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The Manpower Characteristics Systerri, developed by the. Foundation, allows for 
estimates to be made on the demographic, educattbnal and professional charac- 
. teristics of . stientTsts'and engineers.- This system' consists of three distinct ■ 
but integrated' subsystems . Thefirst subsystem is the Ddctoral Roster of Scientists 

-and Engineers which is operated by -the National Acadeiny of Sciences with support from 
the Foundation and the National Instftutes of Health. A bienntal survey of asample 
of doctorate holders provides information on this important sfe^gment of the science 

,and engineering conmunity. (The 1977 survey ipclu'de'^ humanists as well as scientist^ 
» 'and engineers and is being supported by NSF, NIH,;and the N9itional Endowment for _ 

- the" Htmani ties) . The second subsystem, 'the National Sample of Scientists and 
Engineers, is maintained for the Foundation by the Bureau of th^ Census. This'" - ^ 

• subsystem collects data bienni-ally oh a representative -sample of scientists and 
.engineers drawn from the 1970 Decennial Census. A third subsystem, thp New Entrants- 
Surveys , provides information* on new nondoctoral entriesintb the scientific and 
engineeringypopulation. These s'urveys are conducted -periodically. .With the data 
furnished by the Manpower Characteristics System along with dat%from .other Foun- 
.dation surveys, other government agencies „_and private organizations, estimates are 
made as to the characteristics of the science and 'engineering ;nanpower pool. * 

Data on th4 utilization of scientists and engineers ir obtained by surveying^ 
employers in vario;iS sectors 'of the economy. The Bureau of Labor Statistics 
collects information for the Foundation on scientists and engineers emjiloyed ^n . 
industry. Data obtained from the Civil Service Commission depicts the Federal 
Government's Qse of scientists and et^ineers. Periodic surveys of State and local 
' . government as we]l as .nonprofit institutions, provide .similar data.| Universities 
r — ' and colleges are .asked to supply basic data on the numbers of scientists' and engineers 
in their employ. ' ^ ' • ' ' 

In addition, the Foundation assesses the i-mpact of changing national programs, 
on technologfcal advances. Included in this category are studies .concerned with 
the flow of foreign scientists arid engineers to the United States, the impact' of 
computers -on scientists and engineers, the effect of the ,pol 1 ution control, and 
abatement program, the energy problem*, the aptitude of graduate science and engineering 
students, and the status of science and engineering faculty. 

Through all "of these studies the Foundation's Division of Science Resources / 
.Studies attewp'ts to provide the basis for national planning a nd^ pol icy; formula- 
tion in the area of science and technology resources. 
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The Bureau of Labor- Statistics ' program most related to "this conference 
on ManpQwer Planning for Scientists and ;EngiVieers provides information on current' 
occupational employment', projected occupational , requirements and prospective 
supply/demand conditiohs for scientists and engineers. In its initial stages-, 
th.is program focused primarily on developing information forjthe use of pensons 
making decisions about their future careers.' Since .the' 194trs, when the program 
began, it has developed, mature%l, and expanded, ' but the primary focus^ remains the 
same - to help young people plan for the future. . . . 

Jse-oT'thiT focus, our primary publication, the Occupational Outlooli; 
Handbook, includes a variety 'of other types of information, covering such subjects 
as training req^trements , salaries, working conditions, ^d the nature of thd work 
in specific occupations. Howekr, the inclusion of data on gccupatiorjal outlook 
is the topic that- has provided'BLS with uniqueness in the career guidance infor- 
mation field. Thes,^ widened objectives were spurred in part by legisl ation' in the 
early 1960's, including the MDTA Act' and the Vocational- Education Act of 1963, 
which indicated that training programs financed by fedei^al funds should be offered 
in, occupations that provide favorable job prospects to those completing the pro- 
grams. Since the mi.d-1960's the programs' objectives have been to reach persons 
planning education and training programs as well as young people planning their 
careers. The jyjal ity and comprehensi veness • of our program on projected occupa- 
tional demand and supply is the most comprehensi ve. program of this type in the 
United States, and perhaps in the world. 

Unlike most other programs that provide information 'on "occupational' demand 
and supply, BLS covers the entire ecdnomy - all industries and all occupations.. 
It is a systematic approach which starts with the entire population and provides 
projected employment by detailed occupation. Through our techhiques a variety ' 
of other valuable 'informeitjon is developed incljjding prrojections of the labor 
force by age and sex , GNP 'f i nal demand for. goods and services produced by each 
industry, and industry employment. This information, of caurse is used for a 
variety of ^ther purposes. 

BLS' Pro ducts ' i . ' . 

■—. ■ ■ < . ' . 

The Bureau of Labor Statistics ofii^rs the following information and serA^ices: 

1. Publications that provide current statistics on total national occupa- 
tional employment by injlustry. ' * 

2. , Data on occupational employment for over 200 industries in the industry- 
occupation matrix. 

t * 

3. Projections in this same occupation by ijidustry configuration. 

4. Published information on p'rojected job -openings by occupation over the ' 
projection period, resulting from. occupational growth and labor force separations. 

^TData are published on current and projected, employment and expected average annual 
job openings for 400 occupations. • ^ , . ' 



Making Projections- , . . . • ' *. 

.. For many otcupations the results of a supply/demand analysis are Published. 
FoV engineers, such publications include an analysis of the P-^oje^ted supply that 
may be 'derived fr6m college graduates with degrees in engineering college graduat6s 
S-h degrees in Sher fields! timigrants. reentrants to the labor force, and workers 
?rothe? occupations who shift into engineering jobs. This information on supply , 
, s compared Jith projected job Openings and an analysis is ^°"ducted that prov^^^ 
users with a'better perspective .of future supply/demantfconditions tfjan do demand 
Walone. It was.this type Of analysis that.enabl^d BLS to project in 964. - 
the likelihood of a surplus of teachers beginning m.the ^970 s; and in I97U, 
when the"job market for engineers was depressed bedause of defense spac.e and 
R & D cutbacks, to 'issue a prfess release saying that in- the "1^^-1970.5 job pro- 
spects for new engineering graduates v^ere expected to be very good. Jhf r-^le^se 
was'des-igned to telK.young. people not to forego an/engineerrng career because ot 
the depressed job market at that time. ^ . " 

• The primary source of new^upftly, in most science and engineering occupations'-, 
is new-college graduates. BLS uses the degree P-^oject.ions .developed by the NOES . 
It is difficult to project college degrees accurately ^y^ield because it is 
diffic^Ht to anticipate how young people will react to the variety of {actors that 
influence their choice of fiefds to study. Thus, great care taken in the manner 
in which BLS pYesents ipfortna.tion' on supply m our supply/demand analyses 
Basically supplv is' projected based on the currently observed trends, rather than 
on Iny ^icipilion as to how students will react to changed supply/demand con- - 
ditionsT^ ^ • ' 

A variety of analytical techniques is used in developing projections of re- 
quirements including regression analysis, input-output tables, and econometric 
'n^ e f of ;arious ty es.' However, there is also a si giiifi cant amount of ju gment 
used in developing projections, and these judgments- are mam festedm a variety 
of assumptions made at every step ici our procedures. Thus it is not onlv the 
broad a^umptions that relate to the unemplt)yment rate and~defense expenditure 
which affect the projections - but also assumptions concerning t e future utili 
zation rati^ of technicians ta scientists and engineers, ^-^ends n pupil -t^^^^ 
ratios In colleges and universities and the 'stud^ patterns of coll e e stude ts^ 
These assumptions or judgments are based on an analysis-of P^^J trends review of 
a variety of studies conducted by other government agencies, colleges .and univer 
sities* nonprofit research organizations, and private organizations; and dis- 
cussions with representatives of professional associations, unions, pnv^^^^ 
industrial establishments, and with leading researchers in all employment settings 
who are working in the particular area we are studying. 

Data So urces 

- ^ • 

The BLS data are gathered Trom a" variety of sources. For exafliple, the BLS 
model is based on the occupation-industry configuration of^the ,1«0 Census which 
is eilibodied in a matrix which crossed 400 occupations with 200 industries. This ^ 
matrix is" updated annually based on data we obtain from the current populat on 
survey and in'data obtained from associations - siJch as the American Medical 
Associatio'n and American. Cental Association, .which we believe c°"iP^le^^^"f .f.J' 
on their res pecti ve occupations, ttian we can get from other; sources We use data 
from the NCES on teachers, datd from the Ci vil.Service Commission, and data from 
• a variety of other surveys conducted by Government agencies. , 



Of course, the use of data from this variety, of , sources results in many 
problems. We are attempting to solve some of them 'through the OES survey - a 
survey of employers in which- data is gathered' on nearly the whole economy over a 
3 year cycle. This sur*vey covers over 2,000 occupations rather -than the 400 
itemized by the Census, and therefore provides more, detail ed and complete data of 
better quality. The OES s'urvey program is a Federal -State cooperative prograrrf in 
which data are collectexi-by States in a format specif ied by BLS. Through* lack of 
funds not all States ar^ in the progratn, but next -year we will begin to have national 
^ta since NSF has provided fjjnds to BLS to gather data from those States riot in 
/the program. Thus, over the nex^Tew years the. base data on employment of scien- 
, / tists and engineers will be vastly improved. * - * 

' ^ \ ' • 

I The OES survey to collect data on current employment also ties into a BLS- 

ETA-SESA cooperative program for developing projections of requirements by State 
and SMSA that are tied to the national data.' Although this syst.em was'designed * 
primarily to produce data on occupations for which vocational "^education is a 
primary training vehicle, it also provides more information than any other data • / 
source about prospective job opportunities in specific localities fdr college 
level occupations. 

The Bureau develops a variety of^ther data to use in its analyses, and these 

are also provided to other individuals and organizations conducting occupational 

analyses. An important example is data on labor force -separations . Information 

developed by BLS op labor force separation rates by occupations shows that more job 

openings occur fr:oiji separations than from growth. Some, recent work on occupational 

mobility will be^important in ana\yzirtg supply an^ demand. These recently;,pub- - 

lished data have not yet been used in any supply/demand analysis BLS has done. 
< * * 

PROJECTIONS OF EARNED^ DEGREES CONFERRED 

Martin M. Frankel ^ * * ' . 

~ ' ' ' Mathematical Statistician ^ 

National Center for Education Statistics 
Department of Health, Education and Welfare 

\ . 

farned degree reports from individual degree-granting institutions of higher 
education are received each .fall by the National Center for Education Statistics. f 
These reports show bachelor's, master's and doctpr'^^ degrees ^by sex for 24 major 
'fields of study and for 416 subfields. The 1975-76 reports also show the racial/ 
ethnic breakdown for, the '24 ma^or fields of study. 

Projections .of* bachelor's, master's and doctor's degrees for 20* major fields 
of study are *publ ished annually by the National Center for Education Statiistics in 
Projections of Education Statistics . Engineering and science categories included 
are: mathematics and statistics , ^ computer and information sciences, engineering » 
including engineering technology, physical sciences^^ biological science^;, agricul- 
^ -ture and natural, resources , social sciences and psyc-hology. 

^^, How Projections Are Made . * " • ' 

Current projection^' of bachelor's, master's arjd doctor's degrees by field of 

study are based primarily on the assumption that the percentage theji degrees in a 

given field are of all degrees will continue the 1 964-65 )to 1974-75 trend through 

1985-86 or else remain constant at approximately thfe ra^ for 1974-75. The projected 
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percfintiiges for indiiitiual 'fields- ape then applied to projections of total degrees. 

Related data-#oni other NCES surveys and from independent ?ources are con- 
sidered in makinfithe projections-by level and, by field. The 1976 edinoa of • - 
Projections used date from: the NCES survey on enrolJipents for advanced degrees 
by field 'of study and first-time-detree-credlt enrollment; reports onjumor year 
enrollments, by field, for 1973 and 1974 as prepared by the Higher Education- 
Panel of the American Council on- Education;. surVey data on engineering enrol lITtents 
and degrees collected by the Engineers Joint Council; survey data from the Amer- 
lean Institute of Certified Public Accountants for bachelor s degree projections 
in Accounting; data from the 'Heal tf^ Resour'ces- Administration, Bureau of Jjeal th • 
Manpower, for* health-degree projections;- and data from the American institute » • 
of Physics for projections of physical science degrees. 

' Projections of bachelor's degrees by sex are based on the assumption that 
the percentage that bachelor's degree's are of 1^i>st-tif -degree-credit enrol 1- 
inent four*-years earlier will follow ffie 1964-65. to 1974-75 trend through 1985-86. 

Projections of doctor's degrees by sex are based primarily on the assumption 
that t>ie percentage sthat doctor's degrees are of thfr average first-year enrol 1- 
-ment'for advanced degrees seven and eight years eairlier will follow the l964-t)b 
to lil74-75 tr^nd through 1985'»86. Master's degree projections by sex are based 
on.tUe assumption that the percentage that master's degrees are of the average - 
first-year enrol lment,iftcadvanced decrees one and two years earlier will follow 
the 1964-6&.to 1974-75 -trend through 1984-85. 

Factors Which Affect the Projections 

Projections of total master's and doctor's degrees are more sensitive to 
external factors than projections of total bachelor's degrees. The numbers of 
these advanced degrees conferred are affected by economia conditions, i30l iticai 
and administrative decisions, and social conditions. Some of these factors are 
impossible to quantify ,^ most of them defy anticipation. 

The distribution of degrees by field at'all th^ee levels are also affected 
by external conditions. - • * 

As Betty Vetter has pointed out in Supply and Demand for S cientists and 
Engineers, in .the early 1970 's, young people developed a bad i.mage of science, and 
technology because of a perceived relationship with the war in Vietnam and an 
' awareness of the dangers^f environmental pollution. As a result, Enrollments 
in engineering, physi^s^iJhemistry and mathematics dropped, despite increases m 
enrollments in all otherfiel^s. -In addition, the publicity resulting ^rom large 
cutbacks in t*e, aerospace programs and the resultant unemployment of some highly 
skilled engineers and scientists, innygnced young people against enrolling in 

science and engineering programs. 

• . • * — ' • # ^ 

The l^rge decreases in engineering^ enrollments beginning in 1971 led to pro- 
jections of shortages of^engineers . Reacting to the projected shortage, many _ 
students began entering engineering progratrfs several years later uy/^;. 

To the extent that students have reacted to the projected imbalance in the 
job market in engineering, and in. other fields such as education, these,pro- 
jections have proven quite successful.. However, to ^hose making projections, 
"the reaction of students to projected imbalances in job markets proves to be 



self-defeating.. /Jndoubtedly, it will be pointed out in some future evaluation, 
of Projections tnat our engineering projections have been too low and that our' 
education. projections have been too high. * ■ 

With this brief description of our degree prqjections and th6in basic assump--^ 
tions and methodology, let me present some caveats that should be considered in 
; using these projections. " ' ' , , . - . 

■ ••The properties\t the methodology and assumption\, which determine projec- 
tions, require that no false sense of precision be ifttrtfeu^ted ts^ the numerical 
values of the projections. The numerical values sftould >e considered only as 
possible future values. . ■ 

• . " , • 

• The NCES projections are descriptive in that no particular theories ar? 
presented to explain the observed trends.- In addition to being largely free of 
theory, the projections are without value judgements and without advocacy of 
any policy changes. 

c • 

The figures for tjj'next ten years are referred to as projections and not 
as forecasts, predictWns, or policy projections. Forecasts and predicWons 
combine analytical techniques with subjective judgments, about the future. 
•Since vfe do not have a crystal ball, we do not make long-range forecasts pr 
predictions.' Poliqi' projections require the advocacy of policy changes. NCES 
does not advocate any educational policy changes, 

• The NCES approach is to apply mathematically the most recent trend? to 

demographic data and to extrapolate the trends into-the future. Where trends 
are charrging, assump'^ns deemed mostVeasonable §re made. There is, of course, 
no universal agreement on what are the most reasonable assumptions, and, therefore, 

^ the methods and data used to make these projections are shown in detail so that 
anyone who wishes to make other assumptions will be able to derive his own pro- ' 
jections. . . . 

w 

DISCRIMINATION - AN EVOLVING DEFINITION 

Peter Robertson . 
Director, Office of Federal. Liaison 
Et^ual Employment/Opportunity CoimtiTssion ^ 

■» * 

^ The Equal Employment Opportunity Commission is a regulatory agency. In order^ 

to regulate, it must first define discrim4nation in employment, a terrajutich has 
evolved over. the years. EEOjC was^ established in. 1964^thout ai3^<-eRTorcemei# power, 
bat in 1974, enforcement wa< added to its authority wherTTmrgr^ found that 
employers lacked the technical perception to recognize discrimination. In 1964, 
discrimination was generally perceived as isolated acts of ill-will which wer^ )' 
deliberate. However, by 1972, discrimination w^§en as being more than bia? or-/ 
'.bigotry alone. In Gri.gqs vs. Duke Power , a definition of discrimination was made ^ 
based on the issue of the kindsi of written tests* that could be used a basis- for 
employment. The court defined discrimination as. they perceived it-ai#^uggested 
a. new way of thinking about employment systems. If an employment system operates • 
to exclude .Negroes , and cannot be s'h^Dwn to be job-related, the Griggs case declared' 
it to be discriminatory^ 

.The pfTf%se "operates to exclude" leads necessarily to the use of availability 
"^atistics for t+ie workforce. Courts and federal enforcement agencies look at the 
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employment statistics cJf an employer and compare^them to the availability statistics 
on women and mifiorities to -determine whether policies have "operated to exclude 
minorities or women. , . . ^ 

-The real question arises ip- determining w'Rich statistics are the relevant ones. 
About" two-thirds of those used by employers represenj; circular thinking, and the 
problem of breaking out of that circle is being laid on the employer. 



'One. example of how this circular thinking may be examin6d-ts in higher 
education,- The requi reTnent that faculty members must have a Ph.D. may result 
in finding .too few ."qualified blacks or fem^iles." EEOC may decide that this 
shows discrimination if the Ph.D. requirement operates to exclude minorities or 
women, and may question the jbb-relatedness of the Ph.D. requirement. The Ph.D. 
may not be essential or even- necessary. 

In 1972, when the law was extended to cover higl^r education, this problem 
begame a point of discussion in the Senate, when it was suggested that higher 
education shwjld be immune to th6 requirements of affi-rmative action. The thrust 
of the discussion focusad on the presentation of a.va>lability data and the bnggs 
case was discussed. One Senator cited data which indicated that, persons without 
a Ph.D. could be "a part of the available pool. If universities were required to 
show the relevance to the^ job of the Ph.D., would the per^centage of doctoratps on 
faculties decreas'e? / . : 

While the answer is not known, it is certain that universities along with 
other employers will be increasingly required, to justify job requirements when 
such requirements operate to exclude appropriate numbers of minorities or women. 



PANEL III 

ACTIVITIES A ND EMPLOYMENT CONCERNS QF SCIENTISTS AND ENGINEERS AS ASSESSED - 
AND -AFFECTED BY THEIR PROFESSIONAL SOCIETIES AND UNIONS;- AND BY THE PUBLIC 
Specific^Concerns addressed by this panel were? 

• VcUa and 6eAvici^ av(Ulabl& to mployzu gov.zAme.yvt agenciu and IndlvldmU 
fi^om oM^ocixitLOnii and un^om. , j - - • 

Jwp^oving ^tiie quatUy woAkXng Uie and deaUng. u)iih • Job ^ecuAAXh moblemi' 
fiuuXJxng ifiom national legislation. ^ . ^ • / - 

. Vbtaa^ng and di^ienvLnating in^omation ^oA coAeeA coimoJUna, paAXicalaAlu 
^ toA mmen and,minofbitiu. 

Inhanctng thz public vieM^of^ scienc^e and tngimeMng, ■ ' 

f 

. _ Betty Vetter,: Executive -Director . ' ' 
, Scientific Manpowey' Commission .y " 

Scientists- and engineers are affected by federal programs 'and policies^ ' 
♦ foJ^Defore and during their student days, and when tbey enter the professional 
laWJr force. They are additionally 4ffected at an early stage in their lives ' 
by public perceptions of science and engineering and its-practicioners, as 
relayed to them by their parents, their teachers, their guidance counselors - 
and the general public?.- . , • * 

\ As students, they can be turned away from scientific or technological ^ 
care&rs by these perceptions,, as well as' by the guidance they obtain, and this 
has, in tiie past,, been particularly true for girls who* sometimes ha^e been 
steered -away from the nece?sary mathematics courses and other preoffatior^ by 
their own acceptance of , the mythology about female abilities- and^em'inine ' 
pursuits. . - , • * ^ 

Students 'who choose to^prepare for* careers ' ir> these, fields may be affetted 
by the availability of support, determined in part by fe'deraJ -pol icies iP 



Once in the work force, scientists atid engineers face problems concerned 
with the job market; with employment standards and the qualities of .their 
working life; with stability and security in their choser^ careers; and with • 
the publ'ic view of their proifessiop^. " ''"^fz ' . ^' 

Individuals acting alone of ten ll^ less effective than'^roups brought 
together^by their mutual weeds and interests, which can act. as 5 'single unit' 
.to bring about needed change, provide mutual support, and Serve common interests 
Therefore, most scientists and engineers chc^ose to join witH'lthers who have ■ 
sim.i-lar interests and face sijnilar problems Sy^affiliatina with professional 
societies or with unions. These groups provide varying, levels of services' 
members ranging from. col league support through continuing aducation actvvi' 
to actual job negotiations related to working conditions and Salaries. So 
of them also produce wanjDower data in th?ir fields, which is used also by 
government in conjunction with other data. For example, Martin Frankel no^^^^ 
use' by the National Center for Ed^atlon Statistics of data from the Engineer! 
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•\ Manpower Commission and the American Institute. of Physics. 

■ ^ The ability of scientists and enters to perform their P'-o^essionaT ' _ 
• activities is'both expanded and restrained by federal _po icies- and practices , 
Jnd by^the actibns of groups representing the public interesj. Without federal 
-Support of their wor4^; ipuch of that wbrk could not be done at a 1. Without 
1ubl?c:c2ncern for the results of .the work, much o^^U^«)uld,not be funded 
On the other hand, because of restraints imposed jjpth by government regulations 
' and pu6l-ic "wnterest groups, tha conditions under which -they are ^allowed to- 
0. perfo^S tiiV work include barriers th'at must be dealt with, one way or another. 

" , TMs panel will examine some- aspects of the cCHinseVing process 'P^^^i^ularly 
as i't relates to gir.l* some of the activities and concerns of P^O-f^s^^ ' 
societies and unions It). both represent and prov.ide-^rvices cientists artd 
engfneers;- and some of the issues in'manpower plann^i^or a healthy science 
in the future, as viewfed by' the ^)ublic. , ^ . " 




PnWFR. PRESTIGE, ftft HOtjOR: /V DREAM RC^ GIRLS, TOO 



ElTe 



Ma^y ElTen Verhqydan-Hi llia-rd 
Consultant, Washington, D.C. 



• In America we are fond of speaking of our democracy as one in which merit 
will be' rewarded and all may aspire to that rewar<f: It is, of course, a myth 
ti aU the nat on' population/ Neither girls ^ot those who educate and rear 
them belief that little girls should dream of power, prestige and honor^^^ 
They are ™ up.- Although there ar?,some iniivid.al oarentS and individua 
Stors who -take. ^ differeat tack, for the- most partt- American girls -are still 
. 0 ial?zed tS the Cinderella Synd'^me. The Ci^nderell a Syndro^^^^ . 
-a airl will only want to work or ne'ed tfli»work for a- 1-ittle while until she is ^ 
• ca-rnL ff to 'he- castle by the PrincTwhere she wilT ^ Ij^, ^^^^PP^ ^ -^.J^.f/^^ 
w>th never a need'to be indepeftd^J; becalJS£' s+ie will be taken care pf ner 
■life Sg Her pt)wer, prestigeTand hondr need never stem from h^r own-efforts, 
but will^coi^s vicariously through whatever second-hand ^tus she is^able to 
derive fronf*the Prince's positton. - , ■, ' ' 

We tontiiTue to' socialize girls- to this myth in spite of,^ell publicized 
census bureal sta^^sti^s whkh't.ll us that almdU half, the en ire Amer c^ 
labor force is" female, that 54 percent of afT^ican women between the ?ges 
ft InS 54"-re'iUe .Tabgr fSrc^hat T 000 000 --j^f ^nde in divorce - 
'in 1975,/ that man die sooner than woi^&n, and ttrat two thirds of fill the pool' 
people" over the. a'ge of 66^ are! women. • . - . ^ , ' 

• 'we continue\o bring up little girls to beUeve-thal. total / 
-Dendence.isan.acceptable way of ife for -an adult.woman. This has jre3uitea ^ 
Tnde^tandably in the failure of ^ girls, and young women to see any reson to 
purtue a rigorous academic planileading to a lije^lo"? career^ plan. Women 
S rk prUrily in low- paying, dead- end jobs t^\?rp'^'?hrii6^ny f 3 S 
-and no salary sC.ale to make the positfon worTh wh le. ^he jn^f r;!^,f,,.^°^^^^^ ^ 
who work are either -in' clerical or service occupations such as ^f^'-^^f 
waitresses. Of the tiny percantage who are professional positions, tHe 
ma ority a^e elementary and secondary school-teachers. The career ladder up 
Tthe e 0 itiol^s fan best, be- demonstrated by noting thai Of aver Ifi, 000 school 
sWintendents in the United- St'ates', 65 are women, /flhong, scientists and 
engineer^ the labor force, only 5.8% are womenr. - ^ _ , • . - 
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Through the school years we reqdr»d the. conforming, goo(j little *girl who 
, • causes no trouble and follows directions and is-popular^with majes*. We ignore . 
the evrderice long before. us that we are socializing with almost deliberate pre- • 
'/ ' cision-to beha\/ior wMch may lead to Jess intellectiial achievement. * ' ' 

■ - ^ ■ - : - 

In the Pels Institute l(jngitudinal study of gifted children, •^t)ie boys a'nd 
gjrls whose IQ rose during elementary school were those who j^er.e assertive, 
independent, , and , dominant in interaction "with othgr childgAi. The boys and 
' \ JBiCl^ whose IQ's fell were passive and shy and. dependeat . Jhe National Assess- - 
, i!ient of Educational Progress revealed in 1975ithat airls- tested eaual to'hov^ 
at age 9 but by age 13, began to fall behind in math, Sc-ience and social 
. studies and the downward trend* continued' through the latg teen years and into 
adulthood.^ 

The resefarG|||rindicates ^hat' educators on whom a girl is dependent for 
cJucational and career^1nform,ation 'and helpj treat her in a stereotypic way- 
and' that the males wItWwhom she grows up are, at ey^ry 'age ex-cept kindergarten^ 
j/ess favoratrle than girls of the^same a-ge to concepts^'^^ chaqge that would , / 
^ant women gi^'ater participation in the sociaf^'^economic and -pol i^tical life 
F the world;' $re less> wifling \o Tet^omeri ^^|^)restigaus- ocxupatio.ns; %nd 
w^are less Wiliing^te participate, in -an equitSglflHiy ii#the scaring of ahe tasks 
. required- toJ|&ep a household and family toperatipl Th^e final irony of theJI* 

"liberating affect a college edacati on Ineo^ Be seen in. the survey of Ivy 
I . .League male students which , revealed. that only 7 percent-^of the men were willing^ 
\ ' to change their role Tn any way in order to help a rlitur;e wife:[Jursuq a career. 

' W.fen Pd-^ected the Sex Equality in Guidegice Opportunities (SEGO) Project , 

(the first nationally coordinated effort by tHe. Office of Education to provide' • 
, • ' Technical Assistaneerto educator^ in every^ State ©iff sex equality) >I learned a ^ > 
' great. deal from the 7,000 educaHDj^s wt^) participcfted in SEGO's 300 workshops. \ 

' ^ . • * ^ . ' ^ ' > .r' ^ \ 

The clearest message^was that^they, too, were locked in 'the Cinderella ' . 
^Syndrome -and that, although' *they would encbura^'ge girlS t!b plan for "mtiltiple' 
roles'' :of wife, mother and career woman, power,' prestif^nd honor as- a gqal 
for gi(ls had not yetentered the picture in any significant Way, fNeithfer w^s-'' 
any significant. efforfT^g given to boys to^help them understanci and* learrf . 
\ to cope with the* fact ^that their waybf^Vife ^s adult mgn will be.ch'ang^ed as 
» hey^ paths open to women, . \ ' . - " , . ^ ' . 

There is no single'place to intervene* to ehd the pe/petua^on. of ^is 
' disaba,ing, d-isaster.*. For those' with the'power to do so^interv^tion hiust , 
• ^ * begin- everj^here, anci ^t opce. Girls and^HDys roust learn 'tck" encompass the 
' ' ijdea-that ^ j^rimpcjrtTnt to aspire^and-achievp in/l^pendent of potential • 
rfferttal anOTpWental status , , arid *tHpat truly adult liuman beings will understand 
> ^ thgL-^Jiecessi ty. for aM .members of ah family to cori'tribute to ,thj family's emotional 
ajnd financial well-being. As bas oefen noted, it is chain c^re and not child 
bearing. whTch causes* the most JOngTange problems for fainili'^s. Wijth ^^th^at . * ^ 
fact firmly in mind, the next poiritjis obvious.'' '(?hlld*cere' can ^be done by a' : 
lovjng parent -.male or female. /Ch^Md care is jnot a-'^wowan's problem." * It 
is the concern of every person who- chooses to^ start a family. T ' 

• It ma(y, perhaps, be useful to beain "at home." vtrginia Woolfe' said, 
^, the ^personal is the 'political, - To look at a daughter or a grand-daughter ^nd 
^ conS'ider whether you would Ij'ke her tp be forever *dap^dent on someofie else's 
^largess (which, the statistics tell us, is quite* anl ikely to b'ft enduring) or 

^ ' -J 
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to be* « person secure in her own ability to achieve and marintain financial 
security, is to begin to- understand what must be done for all girls. The goal 
of power, prestige and honor is part of the American dream. And. the American 
dream belongs to girls, too. . • ^ 

♦ THE IHPACT OF THEJ^ERICAN CHEMICAL SOCIETY' ON EMPLOYMENT > 
• ' CONCERNS OF SCIENTISTS AND ENGINEERS 

' . ' Robert Neuman, Head 

Deparlmery: of Professional Relations and Manpower Studies 
^ American Chemical 'Society . 

The American Chemical Society is only one of many a^ociations whose members 
are individual pVofessionalS rather than organizations or corporations-. However, 
the ACS is larger than most societies that represent individual scientists, 
and it has undertaken a large variety of -projects intended to benefit chemists . 
and chemical' engineers—in their education, in the pursuit of their professions, 

■ and in. specific employment situations. A brief , description of a few member- 
oriented ACS activities -can illustrate what professionaVspcieties do on behalf 
Of individual profess i orval s . Many of these acti vitie^^also serve employers, 

.government agencies, and educational institutions. 



Thfe Americaa Chemical- Society's'national charted, enacted by ingress ir» 
r^S?,' infltiences the ktnds of activity the/ACS can puHue. ACS was f^ieratly 
-incorporated to encourage ir^he broadest and most liber>.l manner xfne a(lyance- 
meat of chemistry, the promoTToR of cKemical research, and the improvement of 
chemists through high. ethical standards, education, ar<l attainments. ACS ■ , 
cannot be a lobbyin'g organization , «but is required by its charter, upon the 
government's request,, "to investigate, examine, experiment, and report up'on • 
any subject in pure Of applied ch'emi-stry. connected With the national defense." 

The Society is permitted to spend only an insubstantial portion of its _ 
fundft' d'ireotly-on act^ties aimed at improving the professional status of its 
members. However, because the budget for this society of over 100,000 chemists 
and chemical engineers, has befome quiteflarge, jLhe^use of even a small part 
can have cons-iderable impact upon^the professional status of rh^emists and 
chemical engineers. * ^ 

- . - . - • ^ ' • 

■ Services to Members , • * ^ ' . 

" -Since the depression days in tfte thirties, the ACS has been concerned 
ab6ut employment and other professional problems of individual chemists and' 
chemical engineers, and has had committees and staff to deal with them. The 
Sbciety's weekly news magazine provides a place where .both employers and 
in^viduals seeking employment can advertise. In addition, the Society main- 
tains an employment clearing house af its headquarters on a year-round basis 
' and also provifdes the means at semi --annual national meetings for employers and 
•prospective employees to come together for employment interviews. The ACS also 
has developed professional employment guidelines in an effort to-maijntain high 
standtfr.ds both in the jot), perforjnance of individual chemical employees and in the 
treatment they receive* from employers. 
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Career Counseling Information 

Career guidance is provided through the dissemination of literature and 
thrcJtigh work with a nationwide network of student affiliate chapters. There 
ts a Women^ Chemists Committee to* emphasize-career^guidaoce for women and to, 
seek solutions to the special p-robl ems* faced by women working in chemistjry. 
There is ^ task force on the problems of minority chemists and a subcommittee 
f(Jr the education and employment of the disadvantaged. * . 

Education Services • ' * ^ ^ 

'An important part-of tl^e services available to individual chemists 'and 
engineers is the continuing education program, which is available in many 
forms--intensive short courses of two or three. days duration, correspo'ndence 
couj^ses, film, tape cassettes, and soon a speci^alized use of television. 

The ACS*)*as contributed to development of high school cherfiTstry teaching, 
and at the ^college level, tKe ACS has a procedure for approving, col lege .depart- 
ments of chemis.try that meat certain minumum standards set by the Society. 
Nearly all th§ major institutions in the country^ from which^most chemists-^ 
receive .their degrees', are now on the ACS approved li#t. * 
M ^ } , ' \ • , 

Links with Industry ^ ^ ' / ' ' 

/ - 

The J\CS does not represent the chemical ^ process industry, but maintains a 
useful linkage with the employers chemists and cl>emical engineers through 
AC$ Corporation^Assftciates.- Cooperative^mutuaif ly beneficial activities 
involving both educational and ijflustrial conmCini ties are organized by the ACS^ 
Through the ACS Committee on* Chemistry and- Public Affairs, witfi staff support, 
many chemistry-related projects in^the-puMic realm are explored, and compre- 
hensive reports are generated^ ThT Society studie^ problems of energy conser- 
vation, and environmental proifection, and provicjes rastimony in Congressional 
hearings on legislation that^may invol ve.ch^ntical scier^;a or pt^fessional 
scientific manpower. ^ ' 

Ma npower Data Studies- ^ \ . . . / ' Jft * 



Undergirding much of this A^acti.vit^t is a' prcJgram of manpower surveys 



and reports conducted by "the of^ce*of Manpower ^tudies. .These include annuaT 
surveys* to determine trends in^.^emical salaries .and employment status, start- 
ing salaries of newly granted chemists -and chemicSil engineers , -and the numbers ^ 
of chemists and'chemical engineers graduating at the •variotis degree levels. 
Special studies have been made on ^e economic status of women and on (;hemists 
accepting postdoctoral positions.^^n each of these past two; years we^have 
conducted simple surveys to ascertaln'li^^availability of teaching positions 
chemistry. All these fijpdings arT^HTTcide.^available to educators, industrial 
employers, and ^government agencies; 'We try to integrate AC5 data on science 
manpower with th6se from other sources, especially government **agenciek. *We 
(♦lave made a few attempts at forcastfn^ of bpth the likely supply and the 
prospects for employment. • © . . ^ 

These manpower studies can lead to rather dista|bing#onclusions ^bout 
future demand |§||^j:oYiventiQnally- trailed chemists and they indicatg a need for 
evaluating^hemital education--perhaps all college eAcation. The size of the 



college age- population has been, growing more rapidly than the total U.S. popu- 
lation since 1955, and it is projected to peak in 1983. Colleges and universities 
expanded during the nfn^^en fifties and .into the sixties and received great 
infusions of governgjent money which aided* the expansion and encouraged, young 
peiople to obtain scientific training to meet the ne'eds of the space program. 
Financial support began to wItheVin the fecond half of thg sixties but the 
educational machinery -has acquired ^considerable momentum. Little thoughtwds 
given to changfng the educational empfiasis, . - * - ' 

» * ^ ' 

As we entered the seventies we suffered a severe employment crunch for' » . 
scientists and en-gineers-, and found educational institutions producing more 
y;ientists*and engineers than t£e market seemed able to absorb. There now_ 
ap'pears to be a danger- of a worldwide glut of college»graduates. Some serious 
thought should be given to the whole matter of 'worldwide manpower planning ahd 
to possible changes in' the role of educational institutions. •• J 

* * ^ 

Dr. Alan McClelland of the^S "Conmittee on Economic Status hd& studied • 
•some of the trends ia data gathered by the Society. Less than £0 pertent of 
last year's graduates with a bachelof's degree in chemistry went into full- 
time chemical employment upon graduation, as compared with. almost 40 percent 
in- 1958. In 1554, bachelor' s dejgree chemists and chemical/engin^ers started 
their careers at approximately equal salaries, but' the engineers' salaries have 
beerx gaining steadily vis-a-vis those of chemists, so that now engineers' 
starting salaries are 32% higher. 

I J ' • ' ' * ^ 

' The propoi^ion of new Ph.D.'s accepting a postdoctoral position as a_ 
first job has increased steadily from 15.7% in 1960 to 48.7% in 1976. In 1976, 
inore Ph'.D.'s accepted postdoctoral positions than any other'kind of employment, 
indicating th^t a good proportion of 'them are entering a holding^pattern until s 
suitable employment opportunities are" found. 

In view of these trends. Or. McClelland suggests the alteration of 
chem-tcal education in 5uch a way as to broaden the job 6pportunities , One 
useful alteration would incorporate more engineering and practical • technology 
in the-total 'curriculum of chemi stry majors . SuitabVe modifications l5f the • • 
xurr'iculum could make students in chemistry not only better able to function 
in nonresearch positions, but aTso better able' to performin nonchemical careers. 

r 

In view of the manpower^^ends for scientists nad engineers, the educational 
■ •coimjunity is urged to -€<$A^er changing its traditional course and developing 
new goals for scientific, education.' . • " ' 
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ACTIVITIES AND' Cj>NCERN$ OF^PROfeSIONAL SOCIETIES 'fN' PHYSICS^ 



- . ' * BeveV'ly FeaV.n Porter "~ . ^ • 

America-n Institute. of Physics ' ' * 

Introfluctioff > • \ » • . * ' 

. *• The major goal of the pfiysics and- astronon^y^cpniifunities is to f urther^Ttre^" 
development of these fields by. advancrng th? knowledge of physics and astronomy 
and its application to hirnian welfare. To accomplish such a goal it is clear 
that meaningful career avenues for individuals must be kept open, that oppor- . 
tunities for WQme» and minorities must be f-urthered, and that the public under- < 
standing of physics and astronomy must tje advanced. 

The relationship between the physics community and the government has / 
been an impoKant one. ,In the 1960's physics and astronomy received substantial 
federal funding for research and manpower deveTopment programs. It was difficult 
to believe that-such ha.lcyon days could end, but they did. The Effect on the ^ 
physics community was traumatic. From ^he ''Golden Ones'l of the 1960's, wf 
■became the proverbial Newspaper cartoons of the 1970 's. Luckily the "nuclear 
physicists driving taxTtabs* is decic^edly atypical but it symbolized the trauma 
many physicists have faced. ^ ' * 

.Since then the physics conmunity has become somewhat more cautious. 
Although it will always have a strong relationship with the government, it may 
not be quite as ready to leap onto every new governmentf bandwagon that comes 
along. The late Al len. Cartter said tbaf the economic traumas of the early 70's 
could be viewed as positive, -if we saw them as a lesson to start looking ahead ^ 
and begin considering the problems which will be loojjiing in the Itfst two. 
decafles of the century. The physics and astronomy communities are trying to 
do exactly that! * . ^ 

Data and Services Available: AIP-APS 

The 'American Institute of Physics has a long history of manpower data 
collation and analysis^ It has monitored the supply of physicists -through 
its- enrollments and degrees surveys of department chairmen for more than 
fifteen' years . It has also directly surveyed new degree holders and graduate 
students' on an annual* basis. To Jceep •track of the utilization of physicists , 
after the decease of the NSF National Register, AIP and APS co*nducted their 
own employment and demographic survey of the physics community in 1973. 
•Presently several follow-up stu'bies examining the, employment situation and 
attitudes of academics denied tenyre v^^'ndustrial physicists, mobile. physici'sts 
.etcyare being conducted." Studies t)f demand have been more limited. Two 
studies ,\^ne of academic, and one "of industrial demand have been undertaken. 

' All recent manpower ^ata collected by AIP are onitape. Reports are » 
published r^ul-arly* and' special inquiries are dealt with threughout the year. 
The users ar^ many, ranging from depaf^tment chairmen, faculty, students and , 
Individual physicists to industrial companies and government agenc'ies.^ . . ' • 

'The Institute also conducts a year-round*^placement servios, assisting 
both* physicists -and employer^ by acting as anT information exchange. Registrants* 
with the service ar0 sent open position listings monthly and searches of re- ^ 
J gistrant filps are done at employer request. Recently the American Physical 
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Society has developed a small . pr-ogram of industrial fellowships, aim^ parti- '. 
cularly at companiei which have not typically employed physicists in the past. 

Career Counseling Infofmation • • * ^ 

» 

•While individual physicists will continue to make their own career 
decisions, data and description of the actual employment situation can provide 
useful guidelines* An employment counselor has been available at society 
ineetings and 'for several years at the Institute itself. A netwofk of. employ- 
ment information officers at^aduate physics departments has been established. 
In addition' to disseminating general employment and more specif ic -job. infor- 
matron, many of them are able to provide career counseling for the young 
■physicist. " In addition new career booklets are beginning to emerge. 

Career information and counsel ing for women and minorities in physics ^ 
' Involves more extensive problMB. Women and minority group members are a very 
small proportion of the physicT conitiunity. The American Physical Society has 
a CoWittee on the Status of Women in Physics and a Corrtnittde on Mviontie^^ 
which ha^e been active in dealing V/ith the concerns of/these groups. 

The>Committee on the Status of Women in Physic^has conducted 'several . 
studies, produced reports to the APS Council, and run s'pecial sessions at 
society meetings. In response to the cry, "but we can't find any women 
physicists" - they, published rosters of over 1 ,500 women physicists in 

"^They have produced a career bboklet "Women'in Physics," directed' at high school 
and beginning college students, which describes the varied nature of the field 
of phys'ics, dispels some of the myths surrounding employment of w(*ien in science 
and describes the lives and careers of several women physicists today. Clearly 
.prqbl'enl of role mdeH, recruitment, and actual discrimination all need to 
be ^dressed if. women and minorities are to contribqte their full potential to. • 
the field of physics. ThtfV-e is. growing recognition of this m the comnunity 

.• ife increasing activity. ' " . 

■ • Enhjincinq thp Public View of Physics 

' " Particular!^ in the 1970 'slhe "physics cotmiunity^as come to realize how 
crucial to thelf ontinued health development of the field i.s an increased^bl i c 
understanding of physics. , '• 

i The physics conmunity has reached out through its creative public relations 
• activities to today's public, and through its increissingly innovative course 
' 'offerings to the public of tbmorrqw. " Press conferences and topica,l seminars 
are given for science writers at meetings; 'author-prepared lay-language cop^ies 
of physics papers are distributed to colleges and universities. Presently, . 
, several minute radio spots are being developed which feature such provocative • 
and interesting topics' as:' FirQ Physics, Earthquake Predictions, Physics .of ^ 
"Karate, Noise and Behavior!, and Mirages. Physics is clearly a part of people s 
experience! 'Innovative physics courses for liberal arts and other col lege 
students ace also being developed with the recognition that the public of 
< tomorrow wiKjeed more scientific sophistitatioij than the public of today. 



Through data collecti|on, placement activities, career counseling and con- 
tinuing ^eff6rfs to further! publlFunderstarttking, the physics^ciflinunity has 
taken major strides to "help itself" face the problems 'Of the coming decades. 



'^• EMPLOYMENT CONCERNS OF SCIENTISTS' AND ENGINEERS ' 

Frank CoJlins 

, ^^'--^-^efVj-^hemtcal dmf» Atomic Workers ^ ^ ' • ' 

International Ur^on /AFL-CIO^ 

Career Counsel irrg 

> Counseling in departments and'schools of engineering and science is not 
in a good state. Career- counsel ing should begin before admission by an academic 
institution and should tje ftirt of the admissions procedure. Instead students 
are often given sales talks on why they. should select science or engineering 
as a career and, in particular, why they should select the given school. 

After admission, counseling reaches only the more tragic cases. Fifty 
percent of the undergraduates .in most engineering schools l<eavje engineering 
before graduation. Many go away defeated and demoralized. Some should never 
'have entered engineering or science in the first place,, because their abilities, 
aptitudes and interests were not well suited to their fields. Career .counsel ing 
at the start of the academic career' can be critical^ 

Technological changes and technological shocks-, such as tKose arising , ' 
from the energy crisis, are likely to^e recurring phenomena in the comming 
period. The problem is how to minimize the human damag| of these changes and 
how to provide adequate and competent>manpower in* fields that suddenly became 
vital to the nation. - ^ . - • 

Prediction of manpower requirements made by projecting existing trends 
does h&t allow for unforeseen events and gerfcral . surprises . The recession in 
the aerospace industry commencing in the late 1960's and the solid state fun- 
damental research slackening at about the same time are both illustrations of ' 
the fallacy of long range 'predictions based on historical ,trends. Manpower 
projections have some degree of 'influence on students'- choices of careers, dis- 
sef^tation topics and jobs on graduation,' but thpre is a lag of four to nine 
years t^etween career choices and entry into the-xhosen profession, depending 
on degree level . ' * • 

Th.is tl^e period is long eqpugh* for some predictions to demonstrate them- 
selves as false, but the mis'takes* have been made. 

■* , * 

EmpJoyment Prob^legis 

For employed scientists and en^neers, these uncertainties in the future 
of any specialty mean that individuals can no-t be certain of a lifetime career / 
in their chosen professional field. Even so, some have- this illusion of 
pero^nenc)^ and they are severely jolted -when they become surplus commodities. 

A majoy' problem is the Tack of versatility of many scientists*'arid engineers .-^ ' 
This means that the^^ afe not readily employable in other allied fields and 
specialties in the ^ve'nt of layoff arising from shifts in technological develop- 
ment. T^is is difficult to resolve. Science and engineering ^succeed because 
problems are solved by speciaT'ized knowledge of all of the required fine details 
of a gtven physical situation. This need fqr-^ei:ial izati6nM*s reflected in 
the character of* undergraduate curricula, graduate research and working experience 
on most industrial job?. * * ' ' 
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Hbwever.'Vor the indiyidual',' the result of this emptiasis- on specialization 
may be obsolescence. The. directions of technology and research change with 
.time, leaving ith'e over-sp«<}ialized high and dry. 1 * 

' . University "faculties long ago., established the sabbatical policy.'which 
gives theprofessor a change of venue and'.thfr opportunity to branch out into 
new fields of study. Some professors make this the occasion of. a major change 

* in their area of research. Most use the time to extend their^ knowledge of 

■ adjacent fields bearing directly on their principal research interest In 
either, case, it is a time for renewal and for breaking the-habits leading to 
professional obsolescence. ; 

The s'abbatical is not an established policy in industrial research and 
development. From management's point of view, ttre money would be \*asted it 
the employee left his job after the sabbatical experience. However, the more 
pt-obable result is that the sabbatical would lead to a continuing infusion of ■ 
fresh iaeas in*o the laboratory or engineering department. From the standpoint 
of public policy, if scientists are to be regarded as a valuable national 
"asset '■'fhen the itidustrial sabbatical would serve the national interest by 
counteracting the d&preciation of this asset through professional obsolescence. 

• Layeffs 

A -layoff is B rude §hock to the professional employee. who feels that he 
or she'is doing well at work. 'The immediate result is demoralization, maJcing 
the search for. substitute employment doubly difficult. 

Lay-offs mainly take place during economic recessions when more_ people are 
chasing fewer jobs. Although some individuals find employment, s-tatistically 
there is a pool of unemployed s«>entists and eJigineers. Schools in resume 
writing may f^felp individual scientists, but statistically no new jobs are , 
created . » • , , ■ ' , . 

What is the' compos-ition of those selected for layoffs? The first to go 
are the young employees still in their extended- probationary period But .the 
typical scientist or-engineer laid off is middle "aged, has years of experience 
U in a narrow field and is' rel uctant to moVe because of roots in his conmunity 
after years of employment there. This type of professional employee is some- 
times coldly referred to by top management as "dead wood,'" However, management 
policies largely Contribute to this situation. There is another more crass 
reason for the preferential lay-oTfs of middle aged and older elnployees. After 
years of merit and other raises, the older employee, simply costs,more than ^ 
younger one. . . 

Although the law n«r;^Wohibits discrimiristion on account of. race, sex or 
.age, discrimination in lay-offs of the older, groups of employees' is bath 
•difficult and expensive to prove , ^Ithoug^ there have been some recent successes 
in .this direction. ^ P.rbfessional employees still need a good union to look 
after thei> interest 'in the matter of lay offs. , . 

How do personr/el departments determine who to hire? In large companies 

• formal job criteri^ such as degrees , -prestige of. the school, number of Papei-s, 
. patents, years of experience, job titles, etc, may 6e established and then _ 

matched against applicants. /\ candidate may be Found to be either for^h<j job 
qualified or ovecqual ified , according to the criteria established for fTie job. 

■ While these ma*y be valid reasons for. not* hiring, too often they are catch phrases 
used to irtform unsuccessful candidates ofter thp hiring d^isions has been mad^ 

• 



Reducing Supply/Demand Imbalances 

In. conclusion, the primary task remains the projection of future trends 
in scientific and engineering employment and getting this information to 
scientists and engineers and to students considering careers in these fields. 

To be usefuK these predictions of manpower demand musi; not be simple, 
projections of existing trends. Assessment must include 'the consideration of 
potential new technologies,' their chances for expansion and estimation .of 
, resultifig manpower needs. At the same time, existing manpower needs must be 
carefully assessed with respect to\their chances of withering away. This is'#^ 
a difficult but highly important task in a coming period of rapidly- changing 
technologies. 

PUBLIC INTEREST CONS i DERATIONS FOJ^ MANPOWER 
' • PLANNING IN SCIENCE - 

* Nancy E. Abrams , Xoosul tant 

s ^ Officfe of Technology^ Assessment 

This^ talk may seem to be about women and^minorities in science. It is 
not. It is about the health of *th^scientif 1c and technical enterprise in 
the U.S. today and the chief issueo'n manpower planning for a healthy science 
in the future. ^ , ^ - ^ 

^ • • 1* 

The National Science Boarxl compiled a report Tast year entitled Science 
at the Bicentennial : A Report from the Research Gommun-ity. I.ts purppse was 
to define the critical issties or problems for science today which "woulcl 
i decre^SFNthe effectiveness of research unless properly addressed." cOver 900 
\ top-yevel \dministrators of research in uni.versities , indt*5try, federal 
\Uboratories, and independent research institutes were asked to write their 
i^piAions as to the two most craticaj issues for scientific research. Complaints 
incj/uded insufficient • irregular funding funi ve.rsities ) , <^excessive cyovernment - 
S^ulation without a coherent science policy (industry)', and from all four 
types of institutions, the. perception that the public neither' understands- or 
appreciates basic^ research and^has a "negative attitude" toward it,' The most 
relevant concerns for our purposes, however, were these: the best young people 
are not going into. science and engineering, at least not in industry (industry); 
and the continued supply of manpower to do research must be assured (universities) 

Despite common fears of a decreasing pooT of real talent, in research, it - 
did not occur to these people in key positions that the de facto exclusion of 
women and-minorities from the scientific enterprise is more than halving what- 
ever talent would otherwise be available, and" that the unwillingness or apparent 
inability of the enterprise to remedy this situation -is a critical prtbblem by 
the National Science Board's qwn definition. I began*counting"the names of 
people from whom, opinions had been solicited. Of 433 from uni versities ,>5" 
were women.' S nam^. Of 113 from industry, not one was a woman. At that point 
I stopped counting. I may have missed one' or two whose names were foreign or 
in initials, but the difference would be insignificant. Even if every woman - . 
on the list had given highest priority to the imbalance of men and women in 
science and the institutional impediments to womeri entering the sciences, a , ' 
concern of only five people' would not have bee^rnmentioned in the summary report. - 
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Thp'onlv mention of affirmative action for women and minorities was as a 
"burSoll!^ requirement" and as a cause of "anti-intel lectual ism. a major 
component of which is an arTti-science attitute. 

Manoower Dlarming/by definition, looks to the future. These individuals" 
r^pond SHo t eTtional Science Board, ^ho represent uppermost echelons 
of science and technology in t^is country, say that the pool of^top talent 
going into t^ience is' dwindling, and that the public ^as.a poor un er.st^^^^ . 
of science and a negative attitute toward it. Their suggested solution is to 
"conS n«" the public (including Congress.) of the ilhportance of science and 
teSogy so that the scientific enterprise may have mo^e. and more stable, ^ 
fuS5?ng 'iith f^er requirements imposed from t|ie out^e At no point n 
that report is there any recognition that;the P^^^l ^%"jl^^,?f .^l^^^to of ' 
'•'riMativp attitudes" might have some justification; that solutions to some or 
t e' ^U caf pr bfe^s might be more difficult than just adding funds an reducing 
interference; in short, that long-term, solutions might require changes in the , 
scientific enterprise and the intellectual courage to recognize what such 
change would mean. . ' * 

Tisere' is today a small but influential movement *afoot called >blic 
interest science" in the U.S.Tand ^'critical science" in Britain. Public 

• Jeres^ sc e ce attempts to bring out unspoken or unnoticed dirneosions of 
iSlicy issues in science and technology, compelling decisi«n-makers to con- 
Ct the soci a . economic, and ^uman implications of the choices before them. 

TSblic interest scientists may act on their own. in writing as members of . 

T?v or; oSttees or sometimes as whistle bldwers; or Jhe^ Jay provide 
technical assistance to environmental or consumer g':;;;PS^ defend n^ jte^^ 
values against technological impositions designed w th ^PP^rentl^little or 
0 -regard to^harmful 'effects or more acceptable alternatives^ Whatee form 
the activity takes, however, its purpose is essentially the same_ to br ng 
into public debate the hidden, assumptions of t^e scientific and technical 
enterprise and the diversity of human values and needs which must play.a role ^ 
in the formation of good ai(d legitimate science ffolicy. 

The effort to open science and technology to women and jninorijties is a 
centrl?! thoS h 'stin little-recegnized p^rt of Pflj^^f/^lil mIS" s"to^' ' 
too attempts to expose the assumption of the scientific establ isnment 



^ ])' th^ kind of person most ''suited to science 



2) th6 meaning and measure of "intelligence, 

• 3) the meaning -and measure, of "success" and "prestige" in science. 

4) priorities io^seiantif ic research, • n o-n ' ' 

5) ethical .val^s in.science and their role in R & D. • • ,^ 

Public interest sciW^l so 'attempts to inject /"J^ ;^,^^^,^'*?3j5y!l"^ 
and needs Of a vasf, ignored constituency - over 60% of the population 
JmcK has been Urgel/excludea frem the policy-making process in science an^ 
^eihnoloqy f?or^ the formal decision-making levels of adviso>y conmittees and 
Sr reviei pa^ls and from ^e de facto individual decision-making of the 
scientist about the direction of his own research.- 

X Manpower specialists have, pointed out that with the end of the growth. 
De\iod of the sixties, scientists 'may have to become more versatile .andable^ 
to Vhift to fields where demand exists -if they want to stay ^Tiployed. -^training 
SUver. w?l never succeed in. assuring a balance of people amo|^fields where ■ 
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""Theyire needed until the problem of allocation of prestige is faced. In 5asi^ 
science^ the prestige of >a field increases with the distance from human beingS'.. 
Why?^ , ^ 

It wds mentioned earlier that we face a glut of educated people. This 
is an incredible, statement. It can orrTy have meaning in- a system so distorted^ 
that education is worthless unless it can get ypu one of a disappearingly smSll 
class of prestige jobs. Yet it is education that can make people free, both 
individually and on a global scale. Womep affd minorities in science are 
challenging this concept of prestige. What R & D is really in the public 
interest? Shouldn't prestige be somehow tied^o that? Shouldn't •a functional 
definition of "intelligence" somehow take into account one's sens.itivity tp 
human needs and one's ability to require of his or tier intellectual, processes 
that they be in harmony with that sensitivity? 

The future health of science depends not only on opening the 'manpower 
pool to all taleiit, regardless of race or sex; it depends also on openness of 
inquiry, and on the 4)ursuit of knowledge whose value is not prejudged.^ I would 
like to mention a few examples of research in areas previously unexplored or 
discounted as trivial. June Shaup-Hummel is doing research on female voice 
and speech patterns - after discovering that almost a,ll research done on the 
"human" voice used male voices. Jean and John Lennane are examining female 
and child disorders such as nausea in pregnancy, menstrul pain, and colic, 
which 'have often been assumed to be psychogenic 'despite evidence indicating 
organic causes. Rohrllch, Leavitt, et al have pointed out that, anthropol ogy 
tries so hard to fight ethnocentrism that it fails to'tibte the^ndrocentrism 
for which the male ethnographer is not held responsible even in his own culture. 
In appli^ research, both men and women scientists have noted the bias toward 
researdv on exclusively female contraceptives and ?ome are now engaged^ in 
research into possible male contraceptives. 

Lorg-ranc|e manpov5er planning will^have-to account not only for numbers of 
. people and fluctuating demand among fields, but for qualitative changes not 

only in fields and directions of research but in the ran^e of social values to 
"^e accommodated. As previously excluded groups begin to participate in the 
scientific enterprise in numbers and at levels significant enough to be felt, 
the scientific enterprise may need to- b^ome 'more flexible in the lifestyles 
• it allows and the judgments it passes upon the value of different kinds of 
knowledge and the people who seek it. A healthy science -.cannot afford to do 
less if its goal is to discover truth, rather than one face of \%\ and to solve 
human problems, not just intellectually interesting ones. 
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APPENDIX I ' ' , ^ * 

FVALblATION OF THE WORKSHOP 



' Participants were asked to fill out a'ri^eval uation sheet as a guide to the 
meeting arrangers fof any future workshops. While not all participants returned the 
evaluation .sMet, and some 'answered only part of the questions asked, the results 
were useful. Total responses are tallied on tfie evaluation sheet on page 49. - , 

' "Conments were varied. About one t+iird of those responding indicated that 
the number of panelists or the length of their presentations left too little time tor 
discussion with the other workshop participants. Some felt there was ^J^.'^U^J^^ . . 
emphasis on problems of women and \minorities. some wanted more how to do_ presentations 
o'n manpower planning, and a number, suggested that more handouts of summaries or d?ta 
from the speakers would have been helpful. In this connection, several emphasized 
the usefulness of the report on Supply and Demand for Scientists. and Engineers , that 
'was mailed to all registrants prior to the workshop. , 

Almost one fourth of the speakers' suggested that this kind of workshop be 

repeated, some emphasizing the need to do more within this subject area, some inflating 

that" the subject should be narrowed, and some suggesting a broader scope for additional 
workshops. ' . ' . 

Lively interaction between panelists and other workshop participants 
emphasized reps^tedly the pervasiveness and the complexity of -federal activities and 
regulations -affecting every »tage of the lives of scientists and engineers, from 
recruitment to education and training, through utilization in the scientific and 
engineering workforc»Not only are individuals affected directly by government 
activities ^nd .regulaWons , but their activities -from early career choice through . ^ 
retirement «re secondarily affected by government influence on society goals, eau- 
cational .institutions, and employers in every sector. . ' • 

A 'period of a d^y and a half could not possibly have covered all these 
influences and their intMctions. It did serve to indicate something the scope 
and complexity of the interrelationships that result directly and indirectly froifl the . 
activities of the government. • •> 
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SMC/MAPS WORKSHOP PLANNING COMMITTEE 



■ Alexander Adler Min^.va A. Math 

Eleanor Babco • - Robert K. Neuman 

Michael F. Crowley - Philip Nowers 
Morton S. Ettlestein . Betty M. Vetfer 
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PLEASE RETURN TO THE REGISTRATION TABLE AT THg END OF.-THE WORKSHOP. OR MAIL TP THE 



SCIENTIFIC MANPOWER COMMISSION. 1776 MASSACHUSETTS 



!KSHOp'^/ 



AVENlfE, N.W.. WASHIf^G"^. D.'C. 20036. 




WORKSHOP<EVALUATjON 
Excel jlr? 



PROGRAlf^UBJECT CONTENT 

IVENESS OF MODERATOR 
m. I, 

.NEL iF , * " • 

PANEL in' 

SPEAKER PRESENTATIONS 
PANEL I 

paneL II 
panel iii 

Opportunities for group discussion 

PANEL L 

PANEL !l . .. ^ ■ 

PANEL III • ' 

MEETING ARRANGEMENTS 

MEEtiNG FACILITIES 

OVERALL ASSESSMENT OF EFFECTIVENESS 
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did WORKSHOP ilVE UP TO YOUR EXPECTATIONS? 

YES: 21 NO: 9 YES .AND NO: 2 



IF NOT, PLEASE EXPLAIN 



COMMENTS : 
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• ^OI^KSHOP ON MANPOWER P|.ANNING FOR SCIE NTISTS ANU biNbiiubK^ 

^ ■• ' pArt/cTpants". 
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1, 1977 



iM. Nancy AbramS, 
1^ &~ D' Pol ici eland- Priop'ties ^ 
Of f icg tSf' ■ jBchrfol ogy • A$>s|s5ment 
Congress "of^the Ufiited 5-rates ^ 
- 'Washington, D.- 20.510' 

^ t ^- ■" 

Alexander Adler 




il Affairs 1 
iT/iri strati on 



Dr. Douglas S. Chapin, direQto ^ 
Graduate and Postdoctoral Pro^gra 
Nat'iongV Science Foundation 
1800 G'street, N.W. 
Washington-, D. C. 20550 

9 ' 



Mr 



John Ald«^? .Executive .Secret* ry 



Engineering Manpower Commission 
345 'fastJtZih. Street ' • ^ 
"New York, New York iqO'>7 

Sara. Day Anderson 
Ma^lpew^. Analyst . 
Westat^ iBC. - ■ . • . 

■11600 Street ,% . • 

l^ockville, Marjyland 20852 

* - , 

•Eleanor L. Babco , •Administrative Asst. 
Scientific Mfiapower Conpissipn 
177j§ Massachusetts Avenue, N.W. ^ . 
Washington,. D.- C. 20036^ . 

• . ' ■ • • ' ' ' - 
Mr A'el Barries,. Study Direct,oV 
Manpower Utril ization Studies Group,. -SRS 
JjNationapSci^n'Ge. Foundation 

* 1800 G/Vtc^et, l<»'.W. , 

Washington ,--0'. C. 20550. n , ^ 

Mr. George E. Bowen, III 

* Program Arxrty^t, MAB, DRA, OD 

** Nation^" Institutes of Health • , 
^ Room l-B-58» B;uilding^31 • . ' . 
9000 Rockville ?44te 
Bethesda, Maryland 2001^ s 



Dr. Hans Cherney 
IB|^ Corporation 
Dept. '402, Building 965 
. -Poughkeepsie, New Yolrk.T2602 

Dr. Frank Ay/iins', Consliltant 
^n,il. Chemical's Atomic Woj;k,ejrs 
^International Union 
1126 - 16th '^tree^N.W. 



\. Washington, D. C. W036 



•Mr. -James Brown' • ' _ 

^ Division of Science Resourq^es .Studies 

te,t1olial, Science'Foundatipn _ 
■ 1800 G" Street, N.vK • 
•#1ilashington, D'. C. •2055(>. 




J. Donald Cook, Acting Assistant Director 
.Office of Federal Activities 
U. S. Environmental 'PrOtectioi^gency ^ 

401 M Street, S'.V. 

V/^shingtort, D. G-. 20460 % , 

William L'. Copeland, Chief 

Manpower Analysis Branch, DRft ' ' 

National , Institutes' of. Health 

Room l-B-58, BuiTding 31 ... 

gQOO Rockville Pike . 

'Bethesda, Maryland 20014 

'Michael F. Crowley " . , 
Division of Science Resources studies ^ 
National Science Foundation, 
1800 G Street, N.W. 
Washington,- D, C. 20550/ . 

Dr. Oran L. Culberson . 
-Uniy^rsity of Tennessee ^ 
43^ .'Dougherty Hall ■ . > 
Knoxvi lie, 'Tennessee 37916 



Helen W. Densoh 
National Cancer Institute 
National Institutes "of Health 
Westwood Buil41ng 
■^ethescla» Maryland 20( 



• ^^ber t .W . Ca'iit', • Co ns-u 1 ta n t 
8313 Bot?f01ai^ Canter 



ns ,'^tu 



Springf ield , "jytinLa 221 5^ 



"Dr. Charles H*'Dic.kens , 'Study Director 
"Science Educafion Studies".6roup' ' 
hi^tional Science Foundatton 
.1800 G Stregt, l^.'W. 
Washington 20550 • 



* Sharon Dyer, Research- Associate, 
•AfTierican Psychological Association 
.-1200 - l7th Street, N.W,, f^oom 209' 
Washington, D. C- 2003& 

Morton S. Ettlestein (WH-Sg^ 
Chief, Manpower- PI aiming Section 
U.S. Envirohmentafl Protection Agency 
401 M Street, S./W. . w 
Washinjgton, D. C. 20460 
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Richard Fid£f1eman„ 
ICA • # 

6n€ Efeci>tive Blvd., Suite 710 ' 
. RockvilleT Maryland 20852 ^ 

0r. Herman L. FinkbeiRer ^ 
^ Meinager, Employee Relations Operation 
General 'Electric Company 
I ♦liver- Road, P.. 0. Box'8 ' 
Schenecta^X^' New York 12101 

Mich^e4^. tfinn, Econbtftist ; ^/ 
Oak Ridge Associated Universities- 
P. 0, Box/fl7 ^ , 

Oak Ridg/, Tennessee 37"830 

Rober^last ' . - ^ ^ ^ ' 

International Paper Company , 
' 220 East 42nd Street ^ ^ 
' New. York, N^, York 10017 . ' 

Thomas F^en^!;ig, Jr.. 

Department of Labor, 

ashington, D. C. 20212 



^BjSf^diU of L^bor Statistics, Room *4863 ^ 



. Dr.^a,ry^. Gottfreds.ori . ' ' » 

Associate Admin. Officer, SpecTal Projects 
, ^erican .Psyohologicar Association ' ° 

■ 1200 - r7th Street, N-.W,. \ ' ' • 
Wa^ifigton, D, C. *2CW36 ' v 

Mearl W. Grabill - ■ '^M'l / 
• DHEW/PHS/OASH/Office of -iVrs. Management 

■ Parie^awn Building, Room 18A38.' , 

■ 5600 Fishers> Lane ' * 
RocTcville, Mai^vl and ^1770 * 

Ms. Pa;ula Hall ' ' ^ 

, American Association for the ' ^ "■ 

Advancement of Science. , " * • ^ • 
1776 Massachusetts Avenue, N.W. 
Washingt6n, D.. C. -20036 

'Paul E." Harrington " ' . ' 

U. S\/Dapartment of "Labor (&LS) • 
-441 (T .street, N.W. * ' 

Washington, D. C. 20212 

Dr.-J^obert E. Hejize, Director 
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American C-h^mical S9ciety 
, 1155 -■ 16th Street, N.W.' — ' 
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Ms. RoS'lyn Hoover ' ' , 
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Parklawn Building^Rr/orfl 18A3§ 
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Richard B^JP^antzr^ , 

Personnel PlBnning 

Bechtel Corporation 

50. Beale Street • 

•San Francisco^, California 941 T9' 



Dr, Bern^d S. Friedman 
Consultant on Manpower_t^ ERDA 
Fossil Energy Uniy^rffty Programs 
, 7321 South Shore ^rive 

Chicago^ Illinois 60649 ^ 

HaVold €oJdstein, Sen^ior Associate 
Kram&r.As*sociaj:es, Inc. 
.1225 Connecticut Aven^e, N.W.' 
^^^^iShington#D. C. 20036 



Susan M j^Jotii4*w>n 

111 inois Board of High'^ Education 
4 West Old Ca*i)itol Pla^a 
Springfield, IT^inois* 62701c^* 

»^ * 
Bob Jones, Manager ^ ^'^'"^ 
Office* of Manpower <&tudies 
American Cheaiical Society 
1155 - 16th Street, N.W. ^ ^ 
W?ish1ng^on, D. C.^ 20036 . 

Kevin Kasunic, Economist 
Bureau gf Labor Statistics, USQL ^ 
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441 .p Street, N.W. ,'Rfeom 2916 ' ^ 
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JantS'I. Kemper - - - 

Manpower Management Specialist 
BEO, PBS, G^A' Region 3 / ^ 
'9705. Dale Drive ' . 
Uppe-r Marl borg^aryl and 2087,0 . 

Je^rv G. Ke&sler", Director y 
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Colletje PUcernent CcJthncil, Inc. 
P.O. Box 2263s 65 East El izabeth, Avenue 
, Bethlehem,- Pennsylvania 18001 . 

Bernard. Khoury • , . ^ 

Associate Executive Secretary 
Association of American Uni versi t^es 
One Bupont Circle 
Washington, D. Z'. 20636 

Harriet M. Kriesberg, Sr.' Associate, 
Robert R. Nathan- Associates- 
■■1200 - latK Street, N.W., Suite 200 - 
Washington, D. C. 20036 

' Dr:- William K. LeBold 
Purdue University f 
.Engineering' Administration Building 

West Lafayette, Indiana 47907 
.»•',*' 

■Dr. 'Barney C. Lepovetsky 
Health Scientists Administration 
'Na.tionaT, Cancer rinstitute. 
N^itional In/tites of Health * 
5333 'We St bar fl Avenue 
We'stwood Building, Room 10A18 
•■ Befhelda, Maryland 2001 ^ . . - 

Kathy A. Lewis, Assistant Professor 
SchooT of Urban and Piibl iC Affairs . • 
* Carnegie-Mellon University , 
l^rgaret Morrison Bgil cling 
Pittsburgh, Penn§y1 vani'a 15213, 

Dr. Mi-lton Levine. 
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System' Automation Corporation 
■ 8555 - 16th Street' • * 
. Silver Spiring, 'M£iryl and 20910 , 



Robert R. Lindemutti, 
Supervisor Auditor 
U.S. General Accounting Office 
441 G Street, N.W., Room 8823- ■ 
' Washington, J). C. .20548-. ^ 

RoftetrfcAoycano, Program Analyst ^• 
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1800 G Street, N-. W. - 
Washington, D. C. .20550 ^ 5 
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Pennsylvanja Department of Health 
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Mike 'Moore {A104) } * 
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401^ Street, S. W. 

Washington, 0. C. 20460 
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''Westat' Research Institute . ■ ^ 
11600 Nebel S'treet / 
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American Psychological -Association 
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Washington,'. D.^C. 20036 

Thomas J. Pal umbo 

^rvey Statistician - ^ 

Bureau o^the Ce^?fct^4^ 

FOB #3, Room 2386 * ' \ ^ 

Washington, D. C. ^20233 ' ^ 

Ernest J. Pappajohn (WH-59^) 
Manpower fla-nning Special ist ^ t 
U.S. Enyironmental Protectio.n .Agency 
401 M Street, S. W. ^ • 

Washington, D. C. 20460^ 

Ber^jamin Peery, Chairman . 
Committee on Manpower & Employrrl^ftt 
American Astronomical Society 
Howard University 

Department of Physics and Astronomy 
: Wash4ngtdn, D. C. 20Q59 

.Ms„ Beverly Porter 

' American Institute of Physics - 
335 East 45th Street - ^ ' . ' * ^ 
♦ New York, New York 10017 \ 

Peter C. Robertson, [Tirector 
Office of Federal Liaispn • > 
■ EEOC, Room 4224 . ■ .. 

2401 E Street, N.W". " ■ ^ 
Wa.S'hington, D. C. 20506 



Roger L.^ RobertsrOn, Chief ^ ^ 
Program Analysis Sec^'on 
Manpower and Training Divisjoh 

IMH, 3706 Emily Street • 
Kensington, Mary^^d 2079.5 

Robert C. Rose ' ' . 

^Office of Water Programs ^ * 
U.S. Environmental Protection Agency 
401- M Street, S. W... , , ^ 
Washington, D. C. 20460 ^ 

Dr. Howard' Rosen , Directb^ 
Off ix^e of Research and Development 
EmpVoytnent and Training |Admin. ^ 
U. S. Department of Labor 
fiOl D Street, N.W., Room 9T0O 



Dr..Neal Rosenthal, Chief 
Division of Manpower & Occupational. Outlbo^ 
BLS, U.^S. Department of^Labbr 
GAO Building, Room 2916 
Washington, D. C. 20212 




Ms. Molly Ruzicka ' ^ 
National Science Teachers Association 
1742 Connecticut Avenue, N.W. 
WashirigtoTi,- D. C. 20009 • 

George Ki Schueller 
Westat, Inc. 
11600 NebeJ Street 
Rockville^Maryland 20852 



JoKrt A."^ siopino; Pr^ogram /^nalyst 
Manpower Characteristics, StuwLigs Grotip " 
Divisioi^t'^of Science Resoyrces Studies ; " • 
National Science Foundation 
1860 & Street, N.W.,'Lr611 . ' 
Washingtoiv^D. C. 20550 • 

Norman Seltzer,' Chief / 

Manpower Assessment i)ffice 

Office of University Programs 

Energy Research & Development Administration 

Washington, D. Z\ 20545 

Jewell Dee Shaw | 
Manpower Management Sgecialist 
GSA, PBS, .Region ? 

ftout*r2<t.Box 2283 > - ^ 

La Plata, Maryland 20646 

J. Burt^parhiwk, Manager 
Personnel Placemeht * - * , 
General Wotors Corporation ' / 
*GM Technical Center ^ . * , 

12-Mil? End Mount Road , ^ 

Warren, Michigan 48090 

Dr. Howard Stambler, Chief . . 

Manpower Analysis 'Branch * 

Bureau of Health Manpower, DHEW 
^^Buil'ding 31, Room 3B-05 , ' 

9000 Rockville Pike 
^thesda\ Maryland. 20014 

Dr. David Stang^, Admin. Officer 
Education Affairs 

American Psychological Association 
1200 ^7th Street, N.W. Room 209 
♦(ashington, [>. C. 20036 



stiington, D.'^C. 20213 



5j 




■ ■ 1: - ' ■• 

' William L. Steiwart, Head 
'R&D Economids^ Studies Section 
Division of Sconce Resources Studies 
National Sciente Foundation 
fSOO.G Street, N.W., Room L-620-0 
/ Washington, D. C 20550 • ^ ^ 

• Dr. William TasK., President 

Horizon Institute for Advanced Design 
' 761 Azalea Drive . 
ftockville, Maryland. 20850 ^ 

Herman Travis, Senior Assbciate''^ 
Kramer Associaites, I-nc/ * ' ; ' , 

^ ^1225 Connecticut Avenue, N.W. ^ - 

Washington,- D. C. 20(^6 . 

• * 

Dr. Richard Trumbull,, Executive Officer, 
American Institute of Biological Sciences 
* n 1401 Wijson Boulevard ' . / 
, ^ Arlington, Virginia 22209 . . 

Elizabetht. T'urk,\^atistician 
Manpower* Studies 'Section 
Manpc«s/er and-Traiging^^vision - ^ 

NIMH, 240 Congressional Lane ' / 
Rockville, Maryland 20852 

* Mary El J en Verheyden-f^fll iard 

Education Consultant^ 
^ .^747 'Huntington Street, N.W. 

Washington, D. C. 20015 

Betty M. Vetter, Executive Director 
Scientific Manpower. Commi ssion ^ 
1776 Massach'jsetis .Avenue, N.W. . 
* Washington, D. C. 2'0036 - . ^ , 

M?». Jamesdtalker, Principal 
^ ^ Towers, PeWin,*Forster & CrQsby 
Jhird Avenue 
N%w York, r^ew YbrK 10016 • . 



54 - 



Dr. Rich*ard Wilcox, CMef 
Arms and Trans/er Divisi 
U.S. Arms Contro> & Disa 
New^State Building[ 
320'- 21st Street, N.W. 
Washiagtpn, D. 20451.^ 



r 




PeW Ward 
f BureJki^jOf ' Labor Statistics 
. U. S. ojaifertment of Labor 

441 G y;neet, N.W. 
. Washingtoa,vD..C. 20212 

Bin J. Weis 
NIOSH • • 

Division of Training • 
4676- Columbia Parkway 
Cincinnati, Ohio 45226 



Agency . 



ERIC 



• 5j 



• , APPENDIX III 

^ , - . ■ : aossARY 5f acronyms 



^ACS American Chemical Society 

MP - American institute of Physics 

APS - American Physical Society, 

BHM» - Bureau of H^lth Manpower 
ELS Bureau of Labor Statistics , ' 

CETA - Comprehensive Education and Training 'Act . 

' DOl -'.Department of Labor . - • 

♦ 

EEO - Equal Employment Opportunity^ 

EEOC - Equal Employment Opportunity Comnission ' 

,EPA - Environfpental Protection j\gency " ' 

. ERDA - Energy Research and Development Actlninistration 

ETA - Emplayment and Trai^'ng Administr^'t.ion 

/ 

FEA - Federal Energy Administration .( 

.GE ' - General Electric * . ' ^ 

GNP - Gross National Product 

HMO - Health Maintenance Organiz^ticm 

HKA- -^Health Resources ^dministratiori ' ^ j 

IBM - International Business Machin&s ^ 

.MAO - Manlpower Ass'essment Office of ERDA 

MARS - "Manpower'Analysis and Planning Society 

MCS - Manpower Characteristics System^ 

MDTA - Manpower ^Development and Training Act 

MWEP - Minority Women Employment Program in DOL . . 

^CES -^National Center for Education Statistics " * 
NIH National Institutes of Health 

/"-. National Science Foundation , , ' 

.OES T Oi^pational Employmfent Statis^tics - 

0MB - Omice of Management and Budget 
ORD Office of Research and' Development at DDL' ^ 

R&D - Research and development * 

SESA - State Employment Service Agency 

SMC - Sciejitific Manpower Commission 

SMSA - Standard Metropolitan Statistical' Area 

TDHR. - Texas Department of*Human Resources 

TVA - Tennessee Valley Administration 

TWQB - Texas Water Quality Board 

A 
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OTHER publication; of the scientific manpowcr 'qommission 



SCIEWTIFTC, ENGINEERTWG, 
$20;«a per year; 2 yrs. , 



JECHNKAL MANPOWER COMMEWTS, periodical, 10/yr. 
$35*00; 3 yrs., '$50. 00 



A monthly digestt 
tr^irring*and utilization 
Specia-1 secty)rvs include 



Minorities in science, ed 
salaries, and new public 
manpower. ^ 



PROFESSlbwAL fjH^lN AKV MJhlORlTJES, A Manpot^eA Vc.^^ 
$40.00. Continuing update - supplement service,^ $2 



. of current' developments affectingj: the recruitment, 
of scientific, engineering, and technical manpower, 
current informatjion on supply and demand, women and 
ucation, pending 'legisl ation , federal agency activities,, 
ions of intere^st to- producers and users of technical ^ 



at 



Re6buAce S^avIcq,, June 1975., 
kOO per year. 

-This comprehenslive 320-page study pubu/hed \r\ 1975 for use by educa- 
tional instituti-ons , industry and government br^Ought- together for the first 
time virtua^lly all available data on manpower at professional levels with 
special femphasis on 'wolnen and minorities ifrthe. natural and social sciences,- 
engineering, arts,, humanities, educatign and the professTons . ' 



Published inAoose-leaf format witn a 
the*four-part Veference^Dok 'includes basic i%f 
manpower data in aU-^fields from ^more^ than 140 
resources; a bibliography', and a compr'ehensi ve 
tables, ^nd -charts with^'breakouts by sex and/or 
enrollments; dfegrees; and on general, academic^ 
tion of women and minorities by field and subfi 
arranged field,' is supplemented with textual 
of specialized recruitment resourcQ^ for women 



pproprialte ^ubject divider tabs, 
ormation on affirrr^tive action'; ^ 
sources; annotated recruitment 
cross incex. Approximately 400 
minority status provide data on 
and' federal workforce participa- 
eldA Each data resource section, 
highlights of the data^ and lists 
and minori ties • in that fiel'd. 



A continuing subscription service updates and supplements the statis- 
as new data becqme available. 1976 supplements were publishe^in February. 



tics 

and October, 



1976, 



SALARIES OF SCIBVTJSTS, EmMEEPS m TEmTC'[A^iS,\ SarmoAy Samy SuAv^y6, 
Seventh Edition, Decenber T97?. ^$15.00 per copy. ^ ' • 



. A ^12-Rdge report presenting 
advanced ^s>alaries in industry, governme 
breakouts by field, highest degree, sex 
category of employment, .work activity, 
academic rank. Civil Service grade and 
sibility, with* some comparative salary 
both published and. previously^ unpgbl ish 
.1975, with some trewd data^ beginning in 



detailed information »on starting and , 
nt and educSitionail insti tcTtions with 
, years since first degree, age group, 
type of employer., geographic area, 
grade distribution, and level of respon- 
data in non-technical fields. 'Includes 
ed data on salaries for the period 1972- 
1961. 



/ 

ES OF SCIEWTISTS, ENGINEERS ANP TECH^iICIAWS 
975, K)6 +vi) includes 128 tables arrd 11 



" The* seventh edition of -SAtARI 
A SumnoJiy oi SaloAy SuAvay^ (December 1 
charts. . . . ^ ' * . 

For cc^mparing data back through IMl , copies of the Fifth (June 1971) 
and Sixth Editions (August 1973) are avail a^e, at reduced i^ates. • 
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• TCST VOURSELF FOR SCIENCE, April 1971. Sirtgle copy, $1.00; 25 or more copies, 
50^ each. . • • - . ' J/ ■ 

'.A novel career booklet to "test" a student's interests in various 
, fields..of science - chemistry, biology, mathematics, geology, physics - and 

engineering. • I " ' 

* f ' 
This 48 page program booklet guides students as they search >or their 
science career interest-/ ' Sources of addi tiorfal information are included, 

• SCimCl ANV EmmERJNG CAREERS - A BIBLJOGRAPHV , April 1974 .jingle copy' 
$2^.00; 25 or more, $1.00 each. < ^ , 

. An extensive bibliography of career guidance information' in science • 

and efigineering, with complete source address, cost, etc. It is designed to 
t help young people, their parents and their' guidance counselors to obtain acci>me 
and up-to-date information about careers tru'science and engineering, including** ^ 
detaijs on necessary training apd professional employment opportunities . Sectio(iis 
on additional sources for obtaining career information, and a listing of sources 
of rnformation on financial aid complete this comprehensi^ bibliography.* 



/ 




SUPPLY m vu\m for scientists m .EmmERs - 

A REUIFW CF SELECTEV ^TUVIES, by Betty M. Vetter 

(Scientific Manpower Comrfiission, FebruJ^ 1977, 

54 p;:.) is a publication used as backg^ouod 

information for this workshop. Copies am 

available from SMC for $1.50 each. 
• 
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The Manpower Analysis and Plantiing Society- of Washington, D. Q. ^ 
is an organization of individuals with professional congerns for manpower 
planning. Any person apti^/&^y engaged ^Hfc'or int^ested in the solution 
of manpower development and utilization problems is qualifed for 
Membership. " 

Eor further information or membership application, wrUe^o: • 

MANPOWER ANALYSIS AND PLANNING SOCIETY 

^ P. 0, Box 24180 

Southwest Station 
Washington, D.'C. 20024 
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